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Summary of Results of S&T Research Survey 

94FE0536A Tokyo MANAGEMENT AND COORDINATION AGENCY in Japanese, pp i-ii, 1-81 
[Text] Overview of Survey 

1. Objectives and History of the Survey 

The science and technology research survey examines the state of science and 


technology research activities in Japan for the purpose of gaining the basic 
data needed for promoting science and technology. 


As a designated statistical survey based on the Statistics Act (1947 
Legislation No. 18), this survey has been conducted every April since 1953. 


2. Time Periods of the Survey 


The survey covered the numbers of employees and amounts of capital as of l 
April 1993, and financial items such as sales and research expenses for a one- 
year period prior to the most recent accounting day before 1 ..pril 1993. 


3. Subjects and Units of the Survey 


The subjects of the survey were “companies, etc.," "research organizations," 
and "universities, etc." 


(1) Companies, etc. 


This means companies with ¥5 million or more in capital (according to Japan's 
standard industrial classifications: agriculture; forestries; fisheries; 
mining; construction; electric, gas, heat, and water utilities; transportation 
and communications; and broadcasting within the service sector), public 
corporations, and special corporations such as business groups. The survey was 
carried out in units of firms. 








This report contains information which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copyright owner(s). 

















(2) Research Organizations 


This means government, public, and private research organizations and special 
corporations specializing in research whose purpose is test research or 
research studies related to science and technology. The survey was carried out 
in units of research organizations. 


(3) Universities, etc. 


This means university faculties (including the research departments of 
graduate schools), two-year colleges, trade schools, university-affiliated 
laboratories, university joint-use organizations, university entrance exam 
centers, degree-granting organizations, and national school financial centers. 
The survey was carried out in units of faculties, iaboratories, etc. 


4. How the Survey Was Conducted 


(1) Survey questionnaires were sent directly .o subjects from the Management 
and Coordination Agency's Statistics Bureau, then the completed questionnaires 
were returned by mail. 


(2) The Management and Coordination Agency surveyed all special corporations, 
companies with ¥1 billion or more in capital, and companies with less than ¥1 
billion in capital that responded that they do research at the time of the 
previous survey. Other companies were surveyed by sampling (graded sampling 
according to type of industry and level of capital). 


All research organizations and universities, etc., on lists drawn up by 
ministries and agencies were surveyed. 


5. Percentage of Surveys Returned, and Processing the Uncollected Surveys 


When 80% of the questionnaires were returned from the 12,400 companies 
surveyed, about 900 secondary samples were selected from the 2,400 
questionnaires not yet collected, then survey questionnaires pertaining to 
those secondary samples were collected. 


All of the questionnaires sent to the 1,500 research organizations and 2,300 
universities, etc., were returned. 


6. Survey Items 


(1) Research expenses used within the organization: personnel expenses, raw 
material expenses, expenses for purchasing tangible fixed assets, and other 
expenses. However, for companies, etc., depreciation of tangible fixed assets 
was also surveyed. 


(2) Research expenses, by type of research (basic research, applied research, 
developmental research) 


(3) Research expenses, by product field (companies, etc., with ¥1 billion or 
more of capital) 
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(4) Research expenses, by specific objective (companies, etc., with ¥1 billion 
or more of capital; universities, etc.; research organizations) 


(5) Research expenses disbursed outside of the organization 
(6) Research expenses received from outside of the organization 


(7) Numbers of employees; numbers of research-related personnel, and full-time 
researchers, by specialty 


(8) Capital, sales, business profits, and type of business of companies, etc. 


(9) Nationalities of partner firms in the international technology exchange of 
companies, etc.; numbers of instances of international technology exchange; 
and amounts of money involved (received, disbursed) 


(10) Forms of structure and category of research in research organizations and 
universities, etc. 


7. How Results Were Estimated 


The results from companies, etc., were estimated by multiplying the inverse of 
the sampling rate for each level. As for the surveys of companies selected as 
secondary samples, the results were estimated by multiplying the inverse of 
the secondary sampling rate. 





This report contains information which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copyright owner(s). 














Explanation of Terminology 
e Research Expenses (Research Expenses Used Within the Organization) 


These are research expenses used within the company, research organization, 
university, etc. These expenses include personnel expenses, raw material 
expenses, expenses for purchasing tangible fixed assets (or the depreciation 
of tangible fixed assets) and other expenses. 


Viewed from the aspect of funding, these expenses include internally used 
research expenses from the organization’s own funds or from outside funds. 
However, this does not include research expenses that are disbursed outside 
the organization for commissioned research (including joint research). 


- Research expenses, by research subject: 


Research expenses of companies, research organizations, and 
universities, etc., viewed according to the research subject. 


- Research expenses, by source of outlays: 


Research expenses viewed according to whether the funding came from "« 
national or regional public group," "the private sector," or "a foreign 
country." 


- Research expenses, by type of research: 


Research expenses used inside the organization for scientific research 
that is classified as either basic research, applied research, or 
developmental research. 


Basic research: Theoretical or experimental research not meant for 
direct application or uses but for the purpose of 
formulating hypotheses or theories, or to gain new 
knowledge in connection with natural phenomena or 
observable facts. 


Applied research: Research in which the knowledge discovered through 
basic research is used and specific goals are set in 
order to verify the possibility of putting the 
knowledge to practical use or to uncover new ways to 
apply knowledge that has already been put into 
practical use. 


Developmental research: Using knowledge gained from basic research, 
applied research, or real experience for the purpose 
of introducing new materials, devices, products, 
systems, processes, etc., or to improve upon existing 
materials, devices, products, systems, processes, etc. 
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Research expenses, by specific objective: 


Research expenses used internally by companies with ¥100 million or more 
in capital, research organizations, and universities, etc., for research 
on space development, ocean development, information processing, or 
environmental protection (i.e., specific objectives). 


Research Expenses Received 


Research expenses received for research commissioned by an outside 
organization (including joint research). 


Research Expenses Disbursed Outside the Organization 


Research expenses paid out for research commissioned to an outside 
organization (including joint research). 


Self-Borne Research Expenses 
Self-funded research expenses used inside the organization or disbursed 
to an outside organization (does not include expenses for commissioned 


research). 


Research-Related Personnel 


Employees engaged in research work are classified as “researchers ," 
"research assistants," "technicians," or “other research-related 
personnel.” 


Researchers: Those who have completed university (but not just junior- 
college) course work (or those who have special knowledge equivalent to 
unive ity study) and have two or more years of research experience. 
Also, -esearchers on a specific research theme. 


Research assistants: people who aid researchers, are engaged in 
research work under the guidance of a researcher, and may become 
researchers in the future. 


- Technicians: those who mainly perform technical services associated 
with research under the guidance of a researcher or research assistant. 


Other research-related personnel: personnel other than those described 
above who are engaged in research-related accounting, general affairs, 
miscellaneous tasks, etc. 


e International Technology Exchange 
This covers the number of instances and amounts of money involved when 


technology is offered to or received from a foreign country, e.g., patents, 
know-how, and technical guidance. 
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The countries of each region are as follows. 


Asia (except for western Asia): India, Indonesia, Korea, Thailand, China 
(including Taiwan), Philippines, Malaysia. 


Western Asia: Iraq, Iran, Saudi Arabia, Turkey, etc. 
North America: United States, Canada, Mexico, Panama, etc. 
South America: Columbia, Argentina, Brazil, etc., 


Europe: United Kingdom, Italy, Holland, Switzerland, Sweden, the former 
Soviet Union, Denmark, Germany, Norway, France, Romania, etc. 


Africa: Egypt, Nigeria, South Africa, etc. 

Oceania: Australia, New Zealand, etc. 
e Research Expenses Per Full-Time Researcher 
These are the research expenses for FY92 divided by the number of full-time 
researchers as of 1 April 1993. 
Summary of Results 
Notes ir Using Statistical Tables 
1. "——" indicates that no figures are available. 
2. "0" indicates less than a unit. 
3. "X" indicates that the number of instances and amount of money was not 
revealed because the number of instances of international techno! ogy exchange 
were four or less. 
4. Because the numerical values for the comparisons with the previous year, 
component ratios, and so forth were calculated with figures that included less 
than full units, those figures may not agree with the calculations based on 


the numbers in the chapter tables. 


5. Because the totals and the breakdowns given in the statistical tables are 
the rounded-off numbers from the chapter tables, they may not agree. 


6. Research expenses per full-time researcher are the research expenses for 
FY92 divided by the number of full-time researchers as of 1 April 1993. 
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1. Summary 


(1) Total Research Expenses 


Total research expenses were ¥13.9095 trillion, a 1.0% increase over the 
previous year and the smallest increase since the s'rvey was started (1953) 


The total amount of expenses for scientific and technical research in Japan in 
FY92 was ¥13.9095 trillion, which represents a ¥138 billion increase over that 
of FY91 (¥13.7715 trillion). 


Looking at the changes over the past 10 years in the increase in total 
research expenses from year to year (Figure 1), until FY85 the yearly increase 
continued to range from 9% to 13%, but in FY86 it stayed at 3.4% due to the 
effects of a recession. Later, as the economy improved, there was a 7.0% 
increase in FY87 and an 8.0% increase in FY88. Although the increase over the 
previous year in total research expenses was more than 10% in FY89, it dulled 
to 5.3% in FY91 during the process of economic adjustment, then showed up as 
a were 1.0% in FY92—the smallest increase since the survey was started. The 
amount of total research expenses in FY92 was 1.4 times that in 1987 (¥9.836 
trillion) and 2.1 times that in FY82 (¥€.5287 trillion). 
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Table 1. Changes in Research Expenses 
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Research expenses 
FY Total Change 
(¥100 from 
million) Natural Percentage | Previous Natural 
sciences (%) year (%) sciences 
1982 65,287 58,815 90.1 9.1 9.6 
1983 71,808 65 ,037 90.6 10.0 10.6 
1984 78,939 71,765 90.9 9.9 10.3 
1985 88 , 903 81,164 91.3 12.6 13.1 
1986 91,929 84,150 91.5 3.4 3.7 
1987 98 , 366 90,162 91.7 7.0 7.1 
1988 106 ,276 97,752 92.0 38.0 8.4 
1989 118,155 109 ,093 92.3 11.2 11.6 
1990 130,783 120 , 896 92.4 10.7 10.8 
1991 137,715 127,201 92.4 5.3 5.2 
1992 139,095 127 , 882 91.9 1.0 0.5 
Se 
——— = 
Real research expenses Deflator 
(FY90 = 100) 
FY Total Change 
(¥1.00 from 
million) | natural | Previous | Natural Natural 
L sciences | YE4F (*) | sciences sciences 
1982 68 ,272 69 , 823 7.4 8.1 .6 * 
1983 75,224 67 ,466 10.2 10.9 we 4 
1984 81,670 73,605 8.6 9.1 7 oe 
1985 $2 ,562 84 ,021 13.3 14.2 .0 .6 
1986 98,253 89 ,808 6.1 6.9 .6 7 
1987 104 , 730 95,917 6.6 6.8 9 .0 
1988 111,235 102 , 358 6.2 6.7 5 5 
1989 120,121 110,980 8.0 8.4 4 3 
1990 130,783 120 , 896 8.9 8.9 .0 .0 
1991 136,791 126,443 4.6 4.6 7 .6 
1992 138 ,473 127,373 1.2 0.7 4 4 





the deflator 


calculation is based on a method of obtaining a weighted average by 
determining the price index (FY90 as the reference) and then multiplying 
that by the reference year weight (by-item research expenses) for each 
expense item (personnel expenses, «aw material expenses, etc.) 


Looking at the changes in the increase in total (real) research expenses from 
year to year over the past decade, notable increases of 6% or more continued 
until FY91, but that slowed to 4.6% in FY91 and 1.2% in FY92—the lowest 
growth thus far. Total (real) research expenses were 1.3 times that five years 
ago, and 2.0 times that ten years ago. 





This report contains information which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copyright owner(s). 




















ense e e tu mees were 882 ¢t on 
ncrease of 0.5 Vv e evious ye 


¥12.7882 trillion of the total research expenses went for research in the 
natural sciences, which was an increase of ¥68.1 billion over that in FY91 
(¥12.7201 trillion). The nominal increase over the previous year was 0.5%, and 
the real increase was 0.7%. 


Looking at the changes in the yearly increase in (real) expenses for research 
in the natural sciences over the past decade (Table 1), every year the total 
(real) expenses were greater than t..e year before by 6% or more, but in FY91 
the growth slowed to 4.6%. In FY92 the 0.7% increase in the total amount of 
(real) research expenses and the 1.2% increase in expenses for research in the 
natural sciences were quite low. 


The 91.9% share of the total research expenses for which research in the 
natural sciences account is 0.5% less than that share in FY91. 


Over the past decade, this share reached 90% in FY82, then kept expanding 
until FY90. In FY91, however, there was little change, and in FY92 it 
decreased. 


Ratio of total research expenses to GDP is 2.98% 


The 2.98% ratio of total research expenses to gross domestic product (GDP) is 
0.04% lower then that of FY91 (3.02%). 


Looking at the changes in this ratio over the past decade (Table 2), this 
ratio continued to expand steadily after FY82 and reached 2.74% in FY85. 
Although it contracted to 2.72% in FY87 because of the recession, it rebounded 
to 3.02% in FY90—the highest since the survey was started. In FY91, however, 
there was little change, then in FY92 it contracted a bit. 


(2) Research Expenses, by Type of Organization 


Ww 2] Ww 


first time since the start of the survey 


The total research expenses of companies, etc., in FY92 were ¥9.5607 trillion; 
universities, etc., ¥2.5763 trillion; and research organizations, ¥1.7725 
trillion. In comparison with the year before, that was a 1.9% decrease for 
companies, etc.; a 7.9% increase for universities, etc.; and a 9.4% increase 
for research organizations. 


Looking at the change in the rate of yearly increase over the past decade, 
until FY85 the yearly increase in the total research expenses of companies, 
etc., continued to grow until it exceeded 10%, then it slowed to 3.0% in FY86. 
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Table 2. Changes in Research Expenses, GDP, and GNP 












































r-.~S—~—“—sSOCCV'CSC;C;‘(. CC TCS~*«wS™FF™CWdY~C””....CLCL.!.vhdO.CO rere crest mee aE | 
FY Research GDP Ratio of GNP Ratio of 
expenses research research 
(A) (B) expenses (C) expenses 
(¥100 (¥100 to GDP (¥100 to GNP 
| million) | million) | (A/B) (%) | million) [ws | 
ne RY SNE NNR RE es en 
1982 65 , 287 2,733,224 2.39 2,734,615 2.39 
1983 71,808 2,855,934 2.51 2,859,973 2.51 
1984 78,939 3,051,441 2.59 3,057,253 2.58 
1985 88 , 903 3,241,590 2.74 3,253,705 2.73 
1986 91,929 3,383 527 2.72 3,396,853 2.71 
1987 98 , 366 3,539, 891 2.78 3,562 , 636 2.76 
1988 106,276 3,768 , 886 2.82 3,792,300 2.80 
1989 118,155 4,023,113 2.94 4,058 ,039 2.91 
1990 130,783 4,324,812 3.02 4,352,543 3.00 
1991 137,715 4,554,419 3.02 4,385,991 3.00 
1992 139,095 4,660,068 2.98 4,706,922 2.96 
oe 
Source: GDP and GNP figures are from the Economic Planning Agency. 


The figures for FY92 are based on an early report. 


In FY87 there was a 6.1% increase,then after FY88 the total research expenses 
of companies, etc., again grew by more than 10%. In FY91, however, that growth 
slowed to 5.1%, and in FY92 the total research expenses of companies, etc., 
decreased by 1.9%—the first such decline since the start of the survey. 
Except for the 6.8% increase in FY87, the yearly increase in the total 
research expenses of universities, etc., was less than 5% after FY84. Then, in 
FY89 there was an increase of 5.7%, and in FY91 an increase of 7.9%. Although 
it dropped below 5% again in FY91, to 4.8%, it jumped back up to 7.0% in FY92. 
The total research expenses of research organizations grew at a rate between 
6% and 12% from FY84-87, then remained at 0.7% in FY88. Later, it rose again 
and reached 9.4% in FY92. 


In FY92, the nominal research expenses of companies, etc., were 2.4 times 
higher than in FY82, and real expenses were 2.3 times higher. The nominal 


research expenses of research organizations were 1.9 times higher than in 
1982, and real expenses were 1.8 times higher. The nominal research expenses 
of universities, etc., were 1.7 times higher than in FY82, and real expenses 
were 1.5 times higher. The increase in both the nominal and real research 
expenses of companies, etc., is remarkable. (See Table 3 and Figure 2.) 
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Table 3. Changes in Research Expenses, by Type of Organization 
































———————— 

Fiscal year Total Companies, Research Univer- 

etc. organiza-— sities, 
Research 1982 65,287 40,390 9,493 15,404 
expenses (68 ,272) (41,468) (9,857) (16 , 946) 
(¥100 1987 98 , 366 64 , 943 13,845 19,579 
million) (104 , 730) (69,015) (14,775) (20 , 940) 
1988 106 , 276 72,193 13,942 20,141 
1989 118,155 82,338 14,523 21,294 
1990 130, 783 92,672 15,142 22,970 
1991 137,715 97,430 16,205 24,079 
1992 139,095 95,607 17,725 25,763 
(138 ,473) (95,321) (17,620) (25,533) 
Change 1982 9.1 11.3 4.7 6.6 
from (7.4) (9.7) (3.3) (4.7) 
previous 1987 7.0 6.1 11.6 6.8 
year (%) (6.6) (5.9) (11.4) (5.7) 
1988 8.0 11.2 0.7 2.9 
1989 11.2 14.1 4.2 5.7 
1990 10.7 12.6 4.3 7.0 
1991 5.3 5.1 7.0 4.8 
1992 1.0 -1.9 9.4 7.0 

(1.2) (-1.6) (9.6 (7.0 
Component 1982 100.0 61.9 14.5 23.6 
ratio (%) (100.0) (60.7) (14.4) (24.8) 
1987 100.0 66.0 14.1 19.9 
(100.0) (65.9) (14.1) (20.0) 
1988 100.0 67.9 13.1 19.0 
1989 100.0 69.7 12.3 18.0 
1990 100.0 70.9 11.6 17.6 
1991 100.0 70.7 11.8 17.5 
1992 100.0 68.7 12.7 18.5 
(100.0) (68.8) (12.7) (18.4) 

Oe ______ aes —— 








Note: The figures in parentheses show real research expenses. 
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Figure 2. Component Ratios of Research Expenses, by Type of 
Organization 


(3) Research Expenses, by Source of Outlays 


The private sector accounts for 81%-—-a slight contraction for two years in a 


row 





In FY92 the private sector provided ¥11.1994 trillion, and the public sector 
(national and regional public groups) provided ¥2.6967 trillion in outlays for 
research expenses. For the public sector that was an increase of 7.7% over the 
previous year, but it was a decrease of 0.5% for the private sector. 


Looking at the change in the rate of yearly increase over the past decade, 
private-sector outlays continued to grow at rates higher than 10% until FY85, 
then they increased 3.1% in FY86 and 6.7% in FY87. Despite the slowdown, after 
FY88 private-sector outlays grew 10% or more for the next few years but 
declined by 0.5% in FY92. On the other hand, public-sector outlays grew by 
3-5%, except in FY87 (8.0%) and FY88 (0.3%), then reached 6% in FY90. In FY92 
public-sector outlays grew by an astonishing 7.7%. 


In FY92 the private sector’s outlays for research expenses were 1.5 times than 
in FY87; the public sector’s, 1.3 times. In comparison with FY84, the private 
sector's outlays were 2.3 times higher; the public sector’s, 1.6 times. In 
both comparisons, private-sector outlays increased more than public-sector 
outlays. 


Private-sector outlays accounted for 80.5% of the total research expenses in 
FY92, and public-sector outlays accounted for 19.4%. The private sector's 
share grew every year over the past decade except in FY86-87, and in FY90 
reached a high of 82.0%. However, that share decreased slightly to 81.7% in 
FY91 and to 80.5% in FY92. (See Table 4 and Figure 3.) 
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Table 4. Changes 





in Research Expenses, by Source of Outlays 





Research expenses (¥100 million) 








65,287 





Public sector Private Foreign 

















98 , 366 
106 ,276 
118,155 
130,783 107,215 
137,715 112,550 
139,095 111,994 
Component ratio (%) Change from previous year (%) 
vy 7 
Public Private Foreign Public Private Foreign 
sector sector countries sector sector countries 
1982 25.5 74.4 0.1 3.3 11.3 13.9 
1987 21.5 78.4 0.1 8.0 6.7 4.3 
1988 19.9 80.0 0.1 0.3 10.2 1.0 
1989 18.6 81.3 0.1 4.0 13.0 17.0 
1990 17.9 82.0 0.1 6.5 11.6 5.5 
1991 18.2 81.7 0.1 6.7 5.0 17.2 
1992 19.4 80.5 0.1 7.7 -0.5 11.3 
Public sector Private sector Foreign countries 











0 
(36) 


Figure 3. Component Ratios of Research Expenses, by Source of 
Outlays 
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(4) Research Expenses, by Type of Research 





In FY92 the expenses for developmental research in the natural sciences were 
¥7.8833 trillion (62.1%); for applied research, ¥3.981 trillion (24.4%); and 
for basic research, ¥1.7116 trillion (13.5%). In comparison with the year 
before, expenses for developmental research increased 0.1%, expenses for 
applied research decreased 0.4%, and expenses for basic research increased 
5.2%. 


Over the past decade, every year until FY85 expenses for developmental 
research grew by 10% or more and expenses for applied research grew by 9% or 
more, then in FY87 those growth rates slowed to 4.0% and 1.5%, respectively, 
because of the recession. They recovered again later, and after FY89 expenses 
for developmental research and applied research both grew by more than 10% 
until FY91, when they were 4.0% and 7.1%, respectively. In FY92, expenses for 
developmental research increased 0.1% over the previous year, which was the 
lowest growth seen, and expenses for applied research decreased 0.4% over the 
previous year. Year-to-year increases in expenses for basic research ranged 
from 5-12% until FY83, then, except for FY88 (a 3.0% increase), continued to 
grow markedly, to 7% or more after FY84. In FY92, however, the 5.2% increase 
over the year before was a bit lackluster. 


In FY92 expenses for developmental research were 2.3 times than in FY82; 
expenses for applied research, 2.1 times higher; and expenses for basic 
research, 2.1 times higher. (See Table 5 and Figure 4.) 


s basic, a ied nd dev 


all decrease 


In companies, etc., most of the research expenses were used for developmental 
research. In companies, etc., in FY92, expenses for developmental research 
were ¥6.7934 trillion (71.1% of the research expenses of companies, etc.), 
expenses for applied research were ¥2.1112 trillion (22.1%), and expenses for 
basic research were ¥656.0 billion (6.9%). In research organizations, expenses 
for developmental research were ¥961.0 billion (58.0% of the research expenses 
of research organizations), expenses for applied research were ¥417.0 billion 
(25.2%), and expenses for basic research were ¥278.3 billion (16.8). As in 
companies, etc., more than half of the research expenses of research 
organizations were used for developmental research. On the other hand, more 
than half of the research expenses of universities, etc., were used for basic 
research. In universities, etc., expenses for developmental research were 
¥128.8 billion (8.7% of the research expenses of universities, etc.), expenses 
for applied research were ¥569.8 billion (38.6%), and expenses for basic 
research were ¥777.3 billion (52.7%). 
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Table 5. Changes in Research Expenses, by Type of Organization and Type of 
Research (Natural Sciences) 

















eee 
Fiscal year Total Expenses | Expenses | Expenses 
research for for for 
expenses basic applied | develop- 
research | research mental 
research 
SEES enrneec reece erm een en shane sme a 
Research 1982 57,950 8,157 14,989 34 , 805 
expenses 
(¥100 1987 89,142 12,502 21,668 54 ,973 
million) 1988 96,755 12,880 23,466 60,410 
4 1989 108 ,273 13,909 25,884 68 ,480 
1990 119,935 15,102 29,061 75,772 
1991 126,174 16,264 31,118 78,792 
1992 126 , 930 17,116 30,981 78 , 833 
Companies ,etc. 95,607 6,560 21,112 67,934 
Research 16,564 2,783 4,170 9,610 
organizations 
Universities 14,759 7,773 5,698 1,288 
Change 1982 11.3 12.6 11.9 10.8 
from 
previous 1987 7.2 13.4 6.7 6.0 
year (%) 1988 8.5 3.0 8.3 9.9 
1989 11.9 8.0 10.3 13.4 
1990 10.8 8.6 12.3 10.6 
1991 5.2 7.7 7.1 4.0 
1992 0.6 5.2 -0.4 0.1 
Companies, etc. -1.9 -0.6 -2.2 -1.9 
Research 10.4 15.5 -1.8 15.1 
organizations 
Universities 7.4 7.2 8.0 6.3 
Com— 1982 100.0 14.1 25.9 60.1 
ponent 
ratio 1987 100.0 14.0 24.3 61.7 
(%) 1988 100.0 13.3 24.3 62.4 
1989 100.0 12.8 23.9 63.2 
1990 100.0 12.6 24.2 63.2 
1991 100.0 12.9 24.7 62.4 
1992 100.0 13.5 24.4 62.1 
Companies, etc. 100.0 6.9 22.1 71.1 
Research 100.0 16.8 25.2 58 .0 
organizations 
Universities 100.0 52.7 38.6 8.7 
———— 
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Figure 4. Component Ratios of Research Expenses, by Type 
of Organization and by Type of Research 


In comparison with the year before, expenses for basic research in companies, 
etc., declined 0.6%, expenses for applied research declined 2.2%, and expenses 
for developmental research declined 1.9%. The decrease in all three types of 
research expenses are a change from the increases in FY91 (increases of 12.1%, 
6.7%, and 4.0%, respectively). Research organizations’ expenses for basic 
research increased 15.5%; expenses for applied research decreased 1.8%, and 
expenses for developmental research increased 15.1% over those of the year 
before. Although there was a large expansion in expenses for basic research 
and expenses for developmental research in comparison with FY91 (increases of 
9.6%, 13.8%, and 3.3% in the expenses for basic, applied, and developmental 
research, respectively), expenses for applied research declined. In 
universities, etc., the increases of 7.2%, 8.0%, and 6.3% in expenses for 
basic, applied, and developmental research, respectively, were much higher 
than the increases in FY92 (3.4%, 3.6%, and 5.5%). 


In comparison with FY87, companies, etc., spent 1.5 times more on basic 
research, 1.5 times more on applied research, and 1.5 times more on 
developmental research. Research organizations spent 1.4 times more on basic 
research, 1.3 times more on applied research, and 1.3 times more on 
developmental research than in FY87. Universities, etc., spent 1.3 times more 
on basic research, 1.3 times more on applied research, and 1.3 times more on 
developmental research than in FY87. 
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Companies, etc., accounted for 86.2% of the expenses for developmental 
research; research organizations, 12.2%; universities, etc., 1.6%. Companies, 
etc., again account for the largest share of expenses for applied research 
(68.1%), followed by research organizations (13.5%) and universities, etc. 
(18.4%). Universities, etc., account for the largest share of expenses for 
basic research (45.4%), followed by companies, etc. (38.3%), and research 
organizations (16.3%). 


In comparison with those shares in FY87, companies’ share of expenses for 
developmental research increased 1.5%, research organizations’ share decreased 
1.3%, and universities’ share decreased 0.1%. Companies’ share of expenses for 
applied research increased 3.2%, research organizations’ share decreased 1.8%, 
and universities’ share decreased 1.3%. Thus, companies, etc., are bearing a 
higher share of expenses for basic, applied, and developmental research. 


On the other hand, universities’ share of expenses for basic research is 
shrinking. In FY86 that share (52.1%) was more than half, but after FY87 it 
decreased to 49.6%. In FY91 it went down to 44.6%, but in FY92 it expanded 
slightly to 45.4%. 


(5) Research Expenses, by Item 
Personnel expens account fo —-4 


Of the ¥13.9095 trillion in total research expenses in FY92, personnel 
expenses were ¥6.2365 trillion; “other expenses" such as those for office 
equipment, communications, light and heating, and printed matter were ¥3.3980 
trillion; raw materials expenses were ¥2.3221 trillion; and expenses for 
purchasing tangible fixed assets were ¥1.9530 trillion. In comparison with the 
year before, there was a 4.7% increase in personnel expenses, a 4.2% increase 
in "other expenses," a 3.4% decrease in raw materials expenses, and a 9.1% 
decrease in expenses for purchasing tangible fixed assets. 


Personnel expenses accounted for the largest share of total research expenses, 
44.8%. That is followed by "other expenses," 24.4%; raw materials expenses, 
16.7%; and expenses for purchasing tangible fixed assets, 14.0%. 


Over the past decade, personnel expenses and expenses for purchasing tangible 
fixed assets have tended to decrease, whereas raw materials expenses and 
"other expenses" tended to expand. In FY92, however, personnel expenses 
increased, raw materials expenses decreased, “other expenses" increased, and 
expenses for purchasing tangible fixed assets decreased. Personnel expenses 
account for 2.1% less of total research expenses than in FY87, and expenses 
for purchasing tangible fixed assets account for 3.8% less. In contrast, raw 
materials expenses account for 1.1% more of total research expenses, and 
"other expenses," 4.7% more. Im research activities, the weights of raw 
materials expenses and “other expenses" are increasing. (See Table 6 and 
Figure 5.) 
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Table 6. Changes in Research Expenses, by Item and Type of Organization 


















































EE GE, Ee 
Fiscal year Total Personnel Nae Expenses Other 
research expenses materials for 
expenses expenses purchasing 
tangible 
fixed 
assets 
| oni | 
Research 1987 98 , 366 44,082 16, 490 16,997 20,797 
expenses 1988 106 , 276 47,517 18,654 16,845 23,259 
(¥100 1989 118,155 51,576 21,225 18,982 26,371 
million) 1990 130,783 56 , 667 23 , 993 20 , 546 29,577 
1991 137,715 59, 564 24,040 21,495 32,617 
1992 139,095 62,365 23,221 19, 530 33 , 980 
Companies,etc. 95,607 39,261 18,818 12,444 25,084 
Research organizations 17,725 5,804 2,846 3, 806 5,269 
Universities 25,763 17,299 1,557 3,280 3,627 
Change 1987 7.0 5.6 5.1 10.7 8.7 
from 1988 8.0 7.8 13.1 -0.9 11.8 
previous 1989 11.2 8.5 13.8 12.7 13.4 
year (2) 1990 10.7 9.9 13.0 8.2 12.2 
1991 5.3 5.1 0.2 4.6 10.3 
1992 1.0 4.) -3.4 -9.1 4.2 
Companies, etc. -1.9 4.2 -7. -18.4 3.5 
Researcl: organizaticns 9.4 4.3 20.2 15.5 5.9 
Universities 7.0 6.0 9.4 11.4 6.9 
Component 1987 100.0 44.8 16.8 17.3 21.1 
ratio (2) 1988 100.0 44.7 17.6 15.9 21.9 
1 389 100.0 43.7 18.0 16.1 22.3 
1990 100.0 43.3 18.3 15.7 22.6 
1991 100.0 43.3 17.5 15.6 23.7 
1992 100.0 44.8 16.7 14.0 24.4 
Companies, etc. 100.0 41.1 19.7 12.9 26.2 
Research organizations 100.0 32.7 16.1 21.5 29.7 
Universities 100.0 67.1 6.0 12.7 14.1 
————— = ———__ i i 
Expenses for 
Raw materials purchasing tangible 
Personnel expenses expenses fixed assets Other expenses 





Research 
organizations E 


Universities, 
etc. 








(3) 
Figure 5. Component Ratios of Research Expenses, by Item and Type 
of Organization 
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e ersonnel expenses in total research expenses decrease research 
organ tions and companies, etc but expands in universities, etc 


In companies (¥9.56007 trillion in total research expenses), personnel 
expenses accounted for 41.1% of the total research expenses; “other expenses," 
26.2%; raw materials expenses, 19.7%; and expenses for purchasing tangible 
fixed assets, 13.0%. In research organizations (1.7725 trillion in total 
research expenses), personnel expenses accounted for 32.7% of the total 
research expenses; “other expenses," 29.7%; raw materials expenses, 16.1%; and 
expenses for purchasing tangible fixed assets, 21.5%. In universities (¥2.5763 
trillion in total research expenses), personnel expenses accounted for 67.1% 
of the total research expenses; "other expenses," 14.1%; raw materials 
expenses, 6.0%; and expenses for purchasing tangible fixed assets, 12.7%. In 
all three types of organizations, personnel expenses accounted for the largest 
share of total research expenses. It is remarkable that that share is so very 
high in universities (67%), in contrast with companies (41%) and research 
organizations (33%). 


Over the past decade, the share of total research expenses in companies and 
research organizations occupied by personnel expenses has_ generally 
contracted, whereas in universities, etc., that share is expanding. 


In comparison with FY82, in companies, etc., the percentage of personnel 
expenses with respect to total research expenses decreased 2.2%; the 
percentage of expenses for purchasing tangible fixed assets decreased 2.9%; 
the percentage of raw materials expenses decreased 0.1%; and the percentage of 
"other expenses" increased 5.3%. In research organizations, the percentage of 
personnel expenses with respect to total research expenses decreased 3.3% 
since FY82, the percentage of expenses for purchasing tangible fixed assets 
decreased 5.2%; the percentage of raw materials expenses increased 3.2%; and 
the percentage of "other expenses" increased 5.4%. In universities, etc., the 
percentage of personnel expenses with respect to total research expenses 
increased 4.1% since FY82, the percentage of “other expenses” increased 0.5%, 
%; the percentage of raw materials expenses decreased U.2%; and the percentage 
of expenses for purchasing tangible fixed assets decreased 4.5%. 


(6) Research Expenses, by Specific Objective 


esearch expenses for information processing and space developme ar below 
those expenses in FY91 


In FY92 expenses for research in information processing were ¥1.952 trillion. 
That is followed by environmental protection, ¥260.8 billion; space 
development, ¥203.6 billion; and ocean development, ¥64.1 billion. 


In comparison with the year before, expenses for research in ocean development 
grew 12.4%, which was much greater growth than that in FY91 (9.3%). Expenses 
for research in environmental protection increased 2.0%, which was a slightly 
smaller increase than that in FY93 (7.6%). Expenses for research in both 
information processing and space development decreased 8.6% and 6.7%, 
respectively, which was a significant change from the increases (6.3% and 
11.9%) in FY93. (See Table 7.) 
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Table 7. Changes in Research Expenses, by Type of Organization and Specific 









































Objective 
- : ame si eg) 
Space Informa— Environ— 
deve lop— tion pro- mental 
protection 
Research 1987 
expenses 1988 
(¥100 1989 
million) 1990 
1991 
1992 
Companies ,etc. 461 112 10, 300 1,850 
Research 1,306 425 288 540 
organizations 
Universities 270 104 364 218 
Change 1987 7.8 20.7 22.7 2.1 
from 1988 4.0 —4 .6 23.1 10.4 
previous 1989 9.7 -6.8 35.9 14.5 
year (%) 1990 -0.1 —4.4 10.7 20.3 
1991 11.9 9.3 6.3 7.6 
1992 -6.7 12.4 -8.6 2.0 
Companies, etc. -31.1 -7.3 -9.7 0.8 
Research 4.6 20.4 16.3 2.2 
organizations 
Universities 1.7 7.8 11.8 12.6 
Com— 1992 100.0 100.0 100.0 100.0 
ponent 
ratio Companies 22.6 17.5 94.0 70.9 
(%) Research 64.1 66.3 2.6 20. 
organizations 
Universities 13.2 16.2 3.3 8.4 
Per- 1987 1.7 0.6 6.2 1.6 
centage 1988 1.7 0.6 7.1 1.6 
of total 1989 a 0.5 8.6 1.7 
expenses 1990 1.5 0.4 8.6 1.8 
(%) 1991 1.6 0.4 8.7 1.9 
1992 1.5 0.5 7.9 1.9 
Companies, etc. 0.5 0.1 10.8 1.9 
Research 7.4 4 1.6 3.0 
organizations 
ft Universities 





Note: The subjects of this survey of research expenses according to 
specific objectives were companies, etc., with ¥100 million or more in 
capital; research organizations; and universities, etc. 


20 








This report contains information which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copyright owner(s). 

















jexeo9 = : = eScs ‘ OT mé BSs : : me : 
protection; research organizations central in research related to space 
development and ocean development 


Companies, etc., spent ¥1.300 trillion for research in information processing 
(94.0% of expenses for research in information processing); research 
organizations, ¥28.8 billion (2.6%); and universities, etc., ¥36.4 billion 
(3.3%). In the field of environmental protection, companies, etc., spent 
¥185.0 billion (70.9% of expenses for research on environmental protection) ; 
research organizations, ¥54.0 billion (20.7%); and universities, etc., ¥21.8 
billion (8.4%). Companies play a central role in research in those two areas. 
On the other hand, research organizations spent ¥130.6 billion on research 
related to space development (64.1% of expenses for space development 
research); companies, etc., ¥46.1 billion (22.6%); and universities, etc., 
¥27.0 billion (13.2%). As for research related to ocean development, research 
organizations spent ¥42.5 billion (66.3% of expenses for research related to 
ocean development); companies, etc., ¥11.2 billion (17.5%); and universities, 
etc., ¥10.4 billion (16.2%). Research organizations play a central role in 
research related to space development and ocean development. 


From year to year the percentage of the total research expenses of companies, 
etc., for which information processing research accounts has tended to expand, 
but the 10.8% in FY92 is slightly less than the 11.7% share in FY91. 


(7) Number of Research-Related Personnel 


= ted personne ber 980, 000—1.4 
years ago 


The number of research-related personnel as of 1 April 1993 was 983,700. That 
is 30,600 more people (a 3.2% increase) than in 1992. 


Over the past decade the increase from year to year in the number of research- 
related personnel continued to be around 3-4%. In FY92, however, that slowed 
to 1.4%, but in 1993 it recovered to a 3.2% increase. The number of research- 
related personnel in 1993 is 1.2 times that in 1987 (841,200 people) and 1.2 
times that in 1983 (699,100 people). 


The number of research-related personnel in natural-science fields was 
876,300, and 66,300 in the humanities and social sciences. Workers in natural- 
science fielus account for 89.1% of research-related personnel. (See Table 8 
and Figure 6.) 
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Table 8. Changes in Number of Research-Related Personnel 























SSS 
Number of research-related personnel Increase over previous year 
(100 Natural Per- Humanities, Per- (2) Natural Humanities, 
people) sciences centage social centage sciences social 
sciences sciences 
— 
6,991 6,106 87.3 490 7.0 3.4 3.9 0.9 
8,412 7,468 68.8 540 6.4 3.3 3.4 3.1 
8,687 7,715 68.8 562 6.5 3.3 3.3 4.1 
9,056 8,036 88.7 605 6.7 4.3 4.2 7.6 
8,403 8,371 83.0 616 6.6 3.8 4.2 1.9 
§,531 8,483 89.0 635 6.7 1.4 1.3 3.0 
9,837 8,763 89.1 663 6.7 3.2 3.3 4.5 


























(16,688 people) 





160 mm 100 
$6 $e 
ae = = : = 2 $0 
== ae 70 
~ —- af ss; S-aabeees a ee 2 one: - be —< . =. = = 
$6 == [ SS SS be Be Se TT) 
$0 F $e 
: 
. 
405 4e 
30 & 36 
26 F 20 
28 5 10 
* * Oheteide As a ms - ° . e 


~ 1988 1989 1998 1991 1992 1993 
Figure 6. Change in Numbers of Research-Related 
Personnel 


Researchers account for 68% of research-related personnel: 
expands every year 


In 1993 666,600 research-related workers (67.8%) were researchers whose main 
role is research activities. Technicians numbered 108,100 (11.0% of all 
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research-related workers); research assistants, who play a supplemental role 
in research activities, numbered 107,000 (10.9%); and other research personnel 
numbered 102,000 (10.4%). 


In comparison with the year before, the number of researchers increased 3.9%, 
and the number of other research personnel increased 5.4%. The number of 
technicians increased 0.1%, after a 4.9% decrease in 1992, and the number of 
research assistants stayed about the same. 


Over the past decade the percentage of researchers has been increasing every 
year and now is 5.4% higher than in 1984. In contrast, the percentage of 
technicians dropped 2.3%, the percentage of research assistants decreased 
2.0%, and the percentage of other research personnel dropped 1.0%. (See Table 
9 and Figure 7.) 


Table 9. Changes in the Numbers of Research-Related Personnel, by Job 
Classification and Type of Organization 







































Researchers 
Research— 6,991 4,362 
related 
personnel 1988 8,412 5,507 
(100 1989 8,687 5,729 
people) 1990 9,058 6,025 
1991 9,403 6,238 
1992 9,531 6,413 
1993 9,837 6,666 
Change 1983 3.4 3.9 
from 
previous 1988 3.3 5.1 
year (%) 1989 3.3 4.0 
1990 4.3 5.2 
1991 3.8 3.5 
1992 1.4 2.8 
1993 3.2 3.9 
Component 1983 100.0 62.4 
ratio (%) 
100.0 65.5 
100.0 65.9 
100.0 66.5 
100.0 66.3 
100.0 67.3 
100.0 67.8 
—————————[—[—[—[— <— $_ $ $_ $ $— _— ———S=== 








{continued ] 
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Figure 7. Component Ratios of Research-Related Personnel, by Job 
Classification and Type of Organization 


[Continuation of Table 9] 












































FY Techni- Other Com— Research | Universi 
cians re. arch panies, organi- ties, 
personnel etc. zatoins etc. 
Research— 1983 933 795 3,778 833 2,380 
related 
personnel 1988 1,030 860 4,836 944 2,632 
(100 1989 1,054 886 5,037 962 2,688 
people) 1990 1,042 928 5,310 999 2,748 
1991 1,136 967 5,600 1,001 2,802 
1992 1,080 967 5 , 646 1,027 2,857 
1993 1,081 1,020 5,857 1,040 2,941 
Change 1983 2.4 2.1 3.2 2.0 4.1 
from 
previous 1988 0.5 0.8 4.1 0.9 2.6 
year (%) 1989 2.4 3.0 4.2 1.9 2.1 
1990 -1.2 4.7 5.4 3.8 2.2 
1991 9.0 4.2 5.5 0.2 2.0 
1992 -4.9 0.0 0.8 2.6 2.0 
1993 0.1 5.4 Pe 1.2 2.9 
Component 1983 13.3 11.4 54.0 11.9 34.0 
ratio (%) 
1988 12.2 10.2 57.5 11.2 31.3 
1989 12.1 10.2 58.0 11.1 30.9 
1990 11.5 10.2 58.6 11.0 30.3 
1991 12.1 10.3 59.6 10.7 29.8 
1992 11.3 10.1 59.2 10.8 30.0 
1993 11.0 10.4 59.5 10.6 29.9 
——————————_—_=_== 
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60% of research-related personne] work in companies, etc, 


The number of research-related personnel in companies, etc., was 585,700 
(59.5% of the total number of research-related personnel); 294,100 (29.9%) in 
universities, etc.; and 104,000 (10.6%) in research organizations. 


In comparison with the year before, the number of research-related personnel 
working in companies, etc., increased 3.7%; those working in universities, 
etc., 2.9%, and those working in research organizations, 1.2%. The highest 
increase was in companies, etc. 


Over the past decade, the percentage of research-related personnel working in 
companies, etc., has tended to increase, whereas in universities, etc., and 
research organizations it has declined. The percentage of research-related 
personnel working in companies, etc., is 5.5% higher than in 1984. The 
percentage of research-related personnel working in universities, etc., is 
4.1% lower than in FY84, and the percentage in research organizations is 1.3% 
lower. 


(8) Numbers of Full-Time Researchers 


e€ oO aie e uii-— e€ 


continue to exceed overall] staff increases 


As of 1 April 1993 there were 622,400 full-time researchers (93.4% of all 
researchers), which is an increase of 4.0%, or 24,100 researchers, since 1992. 
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Figure 8. Changes in Numbers of Male and Female 
Full-time Researchers and Employees 


25 








This report contains information which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copyright owner(s). 




















[Figure 8] Source: The numbers of employees until 1992 are based on 
yearly averages given in the Management and Coordination Agency 
Statistics Bureau’s “Report on the Survey of the Labor Force." For 1993, 
the numbers are based on the averages for the first half of the year. 


Male researchers numbered 571,200 (91.8% of the total number of full-time 
researchers), and female researchers numbered 51,200 (8.2%). In comparison 
with the year before, the number of male researchers increased 3.6% and the 
number of female researchers increased 9.3%. Since 1983 the number of female 
researchers has been growing faster than the number of male researchers. 


There are 1.5 times as many full-time researchers as in 1983 (1.5 times as 
many male researchers and 2.0 times as many female researchers), whereas there 
are 1.2 times as many workers overall than in 1983. The number of full-time 
researchers for every 10,000 employees increased from 96.5 in 1983 to 120.5 in 
1993. (See Table 10 and Figure 8.) 


Table 10. Changes in the Numbers of Full-Time Researchers 






































or een (Si a: Po I eR Ce one oy | 

Full-time researchers (100 people) Employ- No. full- 

FY ees (B) time 
(10,000 research- 

people) ers/ 

Total Male Female Com- Research Univer- 10,000 
(A) panies, organi- sities, employees 

etc. zations, etc. (A/B) 

etc. 
Ph S| 
Real 1983 4,060 3, 808 252 2,011 348 1,701 4,208 96.5 
number 
1988 5,133 4,773 360 2,793 385 1,954 4,538 113.1 
1989 5,350 4,968 382 2,942 401 2,007 4,679 114.3 
1990 5,603 5,196 407 3,139 408 2,055 4,835 115.9 
1991 5,828 5,387 441 3,310 419 2,099 5,002 116.5 
1992 5,983 5,515 469 3,408 431 2,145 5,119 116.9 
1993 6,224 5,712 512 3, 564 440 2,220 5,167 120.5 

Change 1983 3.4 3.1 7.7 4.2 -4.4 4.2 2.7 

from 

pre- 1988 5.2 4.9 10.2 7.1 3.2 3.1 2.5 

vious 1989 4.2 4.1 6.2 5.3 4.0 2.7 3.1 

year 1990 4.7 4.6 6.5 6.7 1.9 2.4 3.3 

(2) 1991 4.0 3.7 8.2 5.4 2.7 2.1 3.5 
1992 2.7 2.4 6.3 3.0 2.7 2.2 2.3 
1993 4.0 3.6 9.3 4.6 2.2 3.5 1.8 

Com- 1983 100.0 93.8 6.2 49.5 8.6 41.9 

ponent 

ratio 1988 100.0 93.0 7.0 54.4 7.5 38.1 

(2) 1989 100.0 92.9 7.1 55.0 7.5 37.5 
1990 100.0 92.7 7.3 56.0 7.3 36.7 
1991 100.0 92.4 7.6 56.8 7.2 36.0 
1992 100.0 92.2 7.8 57.0 7.2 35.8 
1993 100.0 91.8 8.2 57.3 7.1 35.7 

ee ee ee ee) 














Source: Coordination Agency Statistics Bureau’s "Report on the Survey of 
the Labor Force." For 1993, the numbers are based on the averages for 
the first half of the year. 
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In companies, etc., there were 356,400 full-time researchers (57.3% of the 
total number of full-time researchers); in universities, etc., 333,000 full- 
time researchers (35.7%); and in research organizations, 44,000 full-time 
researchers (7.1%). 


In companies, etc., the number of full-time researchers increased 4.6% over 
the year before; in universities, etc., 3.5%; and in research organizations, 
2.2%. Those are larger increases than in 1992, when the number of full-time 
researchers grew 3.0% in companies, etc., and 2.2% in universities, etc. In 
research organizations, however, the increase in 1993 was less than the 2.7% 
increase in 1992. Every year over the past decade, the increases in the number 
of full-time researchers working in companies, etc., have been greater than 
the increases in research organizations and in universities, etc. 


In comparison with 1983, there were 1.8 times as many full-time reseurchers 
working in companies, etc.; 1.3 times as many in universities, etc.; and 1.3 
times as many in research organizations. The percentage of full-time 
researchers working in companies, etc., increased 7.8% over the past decade. 


In research organizations and universities, etc., however, those percentages 
declined 1.5% and 6.2%, respectively. 





543,300 full-time researchers work in the natural sciences. The largest number 
of those—124,700 researchers—work in electrical machinery/communications and 
account for 23.0% of all full-time researchers in natural-science fields. 
Next, 18.0% or 97,700 researchers are in machinery/ships/aircraft; 14.5% or 
79,000 in medicine/dentistry; and 13.1% or 71,200 in chemistry. 


In companies, etc., 31.7% of the full-time researchers are in electrical 
machinery/communications; 24.7% in machinery/ships/aircraft; and 17.8% in 
chemistry. These three fields account for 74% of all full-time researchers. In 
research organizations, except for the 26.9% of researchers in "other" fields, 
the largest percentage of researchers—22.9%—are in agriculture/forestry/ 
veterinary science/livestock production, followed by 10.2% in chemistry and 
10.1% in machinery/ships/aircraft. In universities, etc., 51.4% of the full- 
time researchers are in medicine/dentistry; the percentages of researchers in 
all other fields except for the 12.7% in "other" fields, are less than 108%. 
(See Table 11 and Figure 9.) 
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Table 11. Numbers of Full-Time Natural-Science Researchers, by Field (1993) 
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Fields Research | Univer- 
organi-— | sities, 
zations etc. 

Number of | Total number 5,433 3,531 400 1,503 
full-time 
research- | Mathematics/physics 335 203 25 107 
ers Chemistry 712 627 41 44 
(100 Biology 93 42 10 41 
people) Machinery/ships/ 977 873 40 64 
aircraft 
Electrical machinery/ 1,247 1,120 34 93 
communications 
Civil engineering/ 158 87 19 52 
construction 
Mining/metals 124 100 10 15 
Agriculture/forestry/ 254 80 92 83 
veterinary science/ 
livestock production 
Medicine/dentistry 790 7 11 773 
Pharmacology 175 124 10 41 
Other 567 269 108 191 
Component | Total number 100.0 100.0 100.0 100.0 
ratios 
(%) Mathematics/physics 6.2 5.7 6.3 7.1 
Chemistry 13.1 17.8 10.2 2.9 
Biology 1.7 1.2 2.6 2.7 
Machinery/ships/ 18.0 24.7 10.1 4.3 
aircraft 
Electrical machinery/ 23.0 31.7 8.6 6.2 
communications 
Civil engineering/ 2.9 2.5 4.8 3.5 
construction 
Mining/metals 2.3 2.8 2.5 1.0 
Agriculture/forestry/ 4.7 2.3 22.9 5.5 
veterinary science/ 
livestock production 
Medicine/dentistry 14.5 0.2 2.7 51.4 
Pharmacology 3.2 3.5 2.4 2.7 
Other 10.4 7.6 26.9 12.7 
Same ares ae ES 
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Figure 9. Component Ratios of Full-Time Natural- 
Science Researchers, by Field (1993) 


(9) Research Expenses Per Full-Time Researcher 
—time researcher is 9 ess tha 


The ¥22.35 million in research expenses per full-time researchers in 1992 is 
2.9% less than the per-researcher expenses in FY91 (¥23.02 million). 


Over the past decade, research expenses per full-time researcher increased 
from 5 to 10% every year until FY85, then increased only 0.4% in FY86 because 
of the recession and in FY87 stayed at a low growth of 1.6%. In FY88 there was 
a slight increase, to 3.7%, then a growth around 6% was maintained until FY90. 
In FY91, however, the increase in research expenses per full-time researcher 
over the year before slowed to 2.6%, then turned into a decrease of 2.9% in 
FY92. 


In FY92 the research expenses per full-time researcher were ¥40.29 million in 
research organizations, ¥26.83 million in companies, etc., and ¥11.6 million 
in universities, etc. In comparison with FY91, those represented an increase 
of 7.1% in research organizations, a decrease of 6.2% in companies, etc., and 
an increase of 3.3% in universities, etc. 


Nominal research expenses per full-time researcher were 1.40 times higher than 
in FY82, and real expenses were 1.3 times higher. In research organizations, 
nominal research expenses per full-time researcher were 1.48 times higher than 
in FY82, and real expenses were 1.3 times higher; in companies, etc., 1.34 
times higher and 1.30 times higher; and in universities, etc., 1.28 times 
higher and 1.10 times higher. Real expenses per researcher were 1.3 times 
higher than 1C years before in research organizations and in companies, etc., 
but in universities, etc., they were only 1.1 times higher. (See Table 12.) 
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Table 12. Research Expenses Per Full-Time Researcher, by Type of Organization 
(Unit: ¥10,000) 


1983 









Change 
over 
previous 






———————————————————————————————— 
Nominal Total 
research 
































expenses | Companies, etc. .2 
Research organizations 1 
Universities, etc. 3 

Real Total 1,702 2,285 2,225 -—2.6 

research 

expenses | Companies, etc. 2,062 2,842 2,675 -5.9 
Research organizations 2 , 832 3,733 4,005 7.3 
Universities, etc. 1,045 1,109 1,150 3.7 

sy — eR RT ST  HrnreaC mi one a eon mart 
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2. Companies, etc. 
(1) Research Expenses, by Level of Capital 


The research expenses of companies with ¥10 billion or more in capital account 
for 75% of the research expenses of companies, etc. 


In FY92 the research expenses in companies, etc., were ¥9.5607 trillion. In 
comparison with FY91 (¥9.7430 trillion), that was a decrease of ¥189.3 
billion, or 1.9%, and the first decline since the start of the survey. 


Companies with ¥10 billion or more in capital (0.2% of all the companies 
surveyed) spent ¥7.1893 trillion on research, accounting for 75.2% of the 
research expenses of companies, etc. Companies with ¥1 billion to ¥10 billion 
in capital (0.7% of the companies) spent ¥1.4020 trillion, accounting for 
14.7% of the research expenses of companies, etc. Thus, 90% of the research 
expenses of companies, etc., were concentrated in companies with ¥1 billion or 
more in capital, which represent about 0.9% of all the companies surveyed. 
(See Table 13.) 


(2) Research Expenses, by Type of Industry 


ustries ccount fe) 94 fe) c 


companies, etc, 


In FY92, manufacturing industries spent the most on research, ¥8.9711 trillion 
(93.8% of the research expenses of companies, etc.). The transportation 
industry, communications industry and public utilities spent ¥309.8 billion 
(3.2%); the construction industry, ¥243.5 billion (2.5%); the mining industry, 
¥29.1 billion (0.3%); and agriculture, forestries, and fisheries, ¥7.2 billion 
(0.1%). 


In comparison with FY91, research expenses in agriculture, forestries, and 
fisheries increased 31.8%. There were also increases of 19.0% in the 
construction industry and 4.2% in transportation, communications, and public 
utilities. In contrast, research expenses in mining and manufacturing declined 
27.6% and 2.4%, respectively. 


The research expenses of manufacturing industries were 1.5 times higher than 


they were in FY87 (¥6.1012 trillion), and 2.4 times higher than they were in 
FY82 (¥3.755 trillion). 
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Table 13. Research Expenses, by Level of Capital and Type of Industry 
(Unit: ¥100 million) 





Industry, level of capital 1982 1992 
Change Com— 
from ponent 
FY93 (%) ratio (%) 
All types of industries 40,390 | 95,607 -1.9 100.0 
¥5~10 million 161 127 7.1 0.1 
¥10~100 million 2,129 | 3,615 -5.3 3.8 
¥100 million~l billion 3,773 5,763 3.3 6.0 
¥1~10 billion 9,623 | 14,020 0.7 14.7 
¥10 billion or more 23,486 | 71,893 —2.5 75.2 
Special Corporations 1,219 189 -29.5 0.2 
Agriculture/forestries/fisheries 47 72 31.8 0.1 
Mining 156 291 -—27.6 0.3 
Construction 806 2,435 19.0 2.5 
Manufacturing 37,555 | 89,711 —2.4 93.8 
Food products 1,049 | 2,059 -0.2 ee 
Textiles 519 1,186 29.2 1.2 
Pulp/paper 196 436 -16.8 0.5 
Publishing/printing 81 311 -20.7 0.3 
Chemical industries 6,875 | 16,047 3.7 16.8 
Synthetic chemicals and fibers 2,734 5,940 -—3.0 6.2 
Oils and paints 671 1,586 3.0 1.7 
Pharmaceuticals 2,398 6,434 9.0 6.7 
Other chemical industries 1,072 2,087 9.2 2.2 
Petroleum products/coal products 436 899 1.5 0.9 
Plastic products —j} 1,158 -8.0 1.2 
Rubber products 558 1,336 2.9 1.4 
Ceramics 936 2,143 -17.5 2.2 
Iron and steel 1,828 3,115 -13.5 3.3 
Nonferrous metals 721 1,463 -1.8 1.5 
Metal products 648 | 1,268 —7.6 1.3 
Machinery 2,810 | 6,520 -3.3 6.8 
Electrical machinery 11,764 | 32,205 -4.8 33.7 
Electrical machinery and 3,858 | 9,674 —4.2 10.1 
appliances 
Communications/electronics/ 7,906 | 22,531 -5.0 23.6 
instrumentation 
Transport machinery 6,719 | 14,986 -0.7 15.7 
Automotive 5,695 | 12,890 0.2 13.5 
Other transport machinery 1,024; 2,096 —5.8 2.2 
Precision machinery 1,342 3,272 4.2 3.4 
Other industries a) 980 1,307 2.4 1.4 
Transportation/communications/ 1,826 3,098 4.2 3.2 
public utilities 

















a) Including the plastic products industry. 
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In FY92 the electrical machinery industry spent ¥3.2205 trillion on research 
(33.7% of the research expenses of companies, etc.); the chemicals industry, 
¥1.6047 trillion (16.8%); and the transport machinery industry, ¥1.4986 
trillion (15.7%). Research expenses of these three top industries accounted 
for 66% of the research expenses of companies, etc. 


The types of industries in which research expenses were ¥100 billion or more 
were machinery, ¥652.0 billion; precision machinery, ¥327.2 billion; iron and 
steel, ¥311.5 billion; ceramics, ¥214.3 billion; food products, ¥205.9 
billion; nonferrous metals, ¥146.3 billion; rubber products, ¥133.6 billion; 
metal products, ¥126.8 billion; textiles, ¥118.6 billion, and plastic 
products, ¥115.8 billion. 


In comparison with research expenses in FY91, there were increases of 29.2% in 
the textile industry, 4.2% in the precision machinery industry, 3.7% in the 
chemicals industry, and 2.9% in the rubber products industry. In contrast, 
there were decreases of 17.5% in the ceramics industry, 13.5% in the iron and 
steel industry, 8.0% in the plastic products industry, 7.6% in the metal 
products industry, 4.8% in the electrical machinery industry, 3.3% in the 
machinery industry, 1.8% in the nonferrous metals industry, 0.7% in the 
transport machinery industry, and 0.2% in the food products industry. 


In FY92 the research expenses of the electrical machinery industry were 2.7 
times that in FY82; the rubber products and precision machinery industries, 
2.4 times; the textile, chemicals, ceramics, and machinery industries, 2.3 
times; the transport machinery industry, 2.2 times; the food products, 
nonferrous metals, and metal products industries, 2.0 times. In addition to 
those types of industries whose research expenses doubled in ten years, 
research expenses in the iron and steel industry were 1.7 times than in FY82. 
(See Figure 10.) 











Manufacturing industries 
Precision 
Transport fren machinery 
Electrical caemenery and Other manu- |Non-manu- 
machinery and steel] facturing [facturing 
appliances Chemicals Machinery industries [industries 
Vv 


v Y Vv iY v 











0 10 20 30 40 50 60 70 80 $0 100 
(3%) 
Figure 10. Component Ratios of Research Expenses, by Type of 
Industry 
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companies, etc. 


A look at smaller categories of the primary manufacturing industries shows 
that the communications, electronics, and instrumentation industry spent the 
most on research, ¥2.2531 trillion. That is followed by the automotive 
industry, ¥1.2890 trillion; the electrical machinery and appliances industry, 
¥967.4 billion; the pharmaceuticals industry, ¥643.4 billion; the synthetic 
chemicals and fibers industry, ¥594.0 billion; and the oils and paints 
industry, ¥158.6 billion. 


The communications, electronics, and instrumentation industry accounts for 
23.6% of the research expenses of companies, etc; the automotive industry, 
13.5%; the electrical machinery and appliances industry, 10.1%; the 
pharmaceuticals industry, 6.7%; and the synthetic chemicals and fibers 
industry, 6.2%. The research expenses of companies, etc., in these five 
industries account for 60% of the research expenses of companies, etc. 


In comparison with the research expenses of the year before in these 
industries, there were increases of 9.0% in the pharmaceuticals industry and 
0.2% in the automotive industry. In contrast, there were decreases of 5.0% in 
the communications, electronics, and instrumentation industry; 4.2% in the 
electrical machinery and appliances industry; and 3.0% in the synthetic 
chemicals and fibers industry. 


In comparison with FY82, the communications, electronics, and instrumentation 
industry spent 2.8 times more on research; the pharmaceuticals industry, 2.7 
times more; the electrical machinery and appliances industry, 2.5 times more; 
the automotive industry, 2.3 times more; and the synthetic chemicals and 
fibers industry, 2.2 times more. As a result, the percentage of the research 
expenses of companies, etc., for which the communications, electronics, and 
instrumentation industry accounts has increased 4.0%, from 19.6% in FY82 to 
23.6% in FY92. (See Figure 11.) 


Figure 11. Changes in Research Expenses in Primary Manufacturing Industries 
(3) Research Expenses, by Product Field 


ns een in rch 
t du i 


In the automobile and pharmaceuticals industries, about 90% of the total 
research expenses in companies with ¥100 million or more in capital were for 
research in those companies’ main product fields (the field of the products 
produced by that industry’s production activities). That percentage was about 
80% in the rubber products industry; 70% in the communications, electronics, 
and instrumentation industry; 60% in the food products and machinery 
industries; 50% in the synthetic chemicals and fibers industry, the metal 
products industry, and the iron and steel industry; 40% in the ceramics, oils 
and paints, and nonferrous metals industries; and 30% in the precision 
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Table 14. Changes in Percentage of Research Expenses (Main Areas and Non-Main 
Areas), by Type of Manufacturing Industry (Unit: %) 



















































Industry 1988 1989 1990 | 
Main | Non-main | Main | Non-main | Main 
area area area area area 
Food products 57.8 42.2 | 55.7 44.3) 56.9 
Textiles 28.2 71.8 | 37.7 62.3} 35.3 
Pulp/paper 75.3 24.7 | 76.0 24.0] 76.6 
Publishing/printing 45.5 54.5 | 37.9 62.1] 32.3 
Chemical industries 
Synthetic chemicals and fib “s 53.6 46.4] 51.3 48.7} 51.1 
Oils and paints 50.3 49.7} 51.8 48.2) 49.5 
Pharmaceuticals 94.5 5.5] 94.8 5.2] 94.3 
Petroleum products/coal products | 47.3 52.7 | 48.9 51.1] 46.5 
Plastic products _— 100.0 0.3 99.7 0.3 
Rubber products 82.4 17.6 | 78.7 21.3} 82.7 
Ceramics 49.2 50.8 | 48.8 51.2; 50.2 
Iron and steel 51.4 48.6} 49.8 50.2] 51.3 
Nonferrous metals 47.9 52.1] 47.7 52.3} 48.6 
Metal products 58.2 41.8 | 61.5 38.5} 62.1 
Machinery 64.3 35.7 | 65.0 35.0] 61.4 
Electrical machinery 
Electrical machinery and 31.5 68.5 | 32.0 68.0] 29.1 
appliances 
Communications/electronics/ 70.4 29.6] 71.7 28.3 | 73.2 
instrumentation 
Transport machinery 
Automotive 95.5 4.5] 95.7 4.3] 95.7 
Precisi hi 51.8 48.2] 41.9 58.1] 34.7 
ecision machinery 
[continued ]} 


machinery, electrical machinery and appliances, and textile industries. In the 
plastic products industry, most research expenses are for research in fields 
other than plastic products. 


In comparison with FY82, the percentage of total research expenses for 
research in a main product field decreased significantly in the iron and steel 
industry (23.1%) and the precision machinery industry (22.1%). That percentage 
also declined in other industries: 13.3% in the nonferrous metals industry, 
12.9% in the machinery industry, 11.8% in the electrical machinery and 
appliances industry, 8.1% in the ceramics industry, 4.0% in the rubber 
products industry, and 3.6% in the oils and paints industry. 
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[Continuation of Table 14] 

















_— EE ee crc esameernay im sv 
Industry 1990 1991 1992 
Non— Main Non- Main Non- 
main area main area main 
area area area 
Food products 43.1] 62.5 37.5 61.5 38.5 
Textiles 64.7} 28.7 71.3 30.9 69.1 
Pulp/paper 23.4} 75.2 24.8 75.9 24.1 
Publishing/printing 67.7} 42.5 57.5 38.1 61.9 
Chemical industries 
Synthetic chemicals and fibers 48.9; 51.8 48.2 56.6 43.4 
Oils and paints 50.5; 48.6 51.4] 47.8 52.2 
Pharmaceuticals 5.7 95.4 4.6 95.2 4.8 
Petroleum products/coal products 53.5 4.4 55.6} 48.9 51.1 
Plastic products 99.7 0.0 100.0 0.2 99.8 
Rubber products 17.3} 83.1 16.9} 80.9 19.1 
Ceramics 49.8} 50.2 49.8} 49.3 50.7 
Iron and steel 48.7; 50.9 49.1 52.7 47.3 
Nonferrous metals 51.4} 48.5 51.5} 47.0 53.0 
| Metal products 37.9} 58.6 41.4 56.4 43.6 
Machinery 38.6} 61.1 38.9 62.2 37.8 
Electrical machinery 
Electrical machinery and 70.9 34.7 65.3 32.8 67.2 
appliances 
Communications/electronics/ 26.8 72.4 27.6 73.9 26.1 
instrumentation 
Transport machinery 
Automotive 4.3 | 96.3 3.7 95.8 4.2 
Precision machinery 65.3] 36.8 63.2 32.8 67.2 
= =: SS ~ 


























On the other hand, the percentage of research expenses for research in the 
main product field increased 19.8% in the communications, electronics, and 
instrumentation industry. Other industries in which that percentage increased 
are the metal products industry, 8.3%; the textile industry, 3.6%; the 
synthetic chemicals and fibers industry 3.3%; the food products and automobile 
industries, both 2.5%; and the pharmaceuticals industry, 1.1%. (See Table 14.) 
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This section discusses the changes over 10 years in the percentages of 
expenditures for non-main research in industries in which the relative 
importance of research in the main product field is declining while research 
in secondary fields is increasing. In comparison with FY82, the precision 
machinery industry’s percentage of expenditures for research in the field of 
general machinery and appliances increased 24.4% (from 12.6% of total research 
expenses in FY82 to 37.0% in FY92), and that percentage for research in 
communications, electronics, and instrumentation increased 9.9% (from 8.4% to 
18.3%). In the iron and steel industry, the percentage of expenditures for 
research in the field of communications, electronics, and instrumentation 
increased 12.1% (from 0.9% to 13.0%), and the percentage of expenditures for 
research in the field of synthetic chemicals and fibers increased 3.0% (from 
0.4% to 3.4%). In the electrical machinery and appliances industry, the 
percentage of expenditures for research in the field of communications, 
electronics, and instrumentation increased 9.4% (from 38.1% to 47.5%), and the 
percentage of expenditures for research in automotive fields increased 3.3% 
(from 7.5% to 10.8%). In the ceramics industry, the percentage of expenditures 
for research in the field of communications, electronics, and instrumentation 
increased 9.0% (from 2.1% to 11.1%), and the percentage of expenditures for 
research in the field of precision-engineered products increased 2.1% (from 
0.4% to 2.5%). In the nonferrous metals industry, the percentage of 
expenditures for research in the field of communications, electronics, and 
instrumentation increased 5.9% (from 17.5% to 23.4%), and the percentage of 
expenditures for research in the field of household electrical products 
increased 5.7% (from 2.9% to 8.6%). In the machinery industry, the percentage 
of expenditures for research in the field of precision—-engineered products 
increased 4.8% (from 2.2% to 7.0%), and the percentage of expenditures for 
research in the field of communications, electronics, and instrumentation 
increased 3.7% (from 7.0% to 10.7%). In the oils and paints industry, the 
percentage of expenditures for research in the field of communications, 
electronics, and instrumentation increased 4.8%, «rd in the pulp and paper 
industry that percentage increased 3.0% (from 0.1% to 3.1%). In the rubber 
products industry, the percentage of expenditures for research in the field of 
general machinery increased 1.5% (from 0.2% to 1.7%), and the percentage of 
expenditures for research in automotive fields increased 1.4% (from 7.3% to 
8.7%). 


Thus, in the research in fields other than an industry’s main field, the 


relative importance of research in the field of communications, electronics, 
and instrumentation is increasing. (See Figure 12.) 
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Figure 12. Percentages of Research Expenses for Research in 
Main Field, by Type of Manufacturing Industry 


(4) Ratio of Research Expenses to Sales 





The average ratio of research expenses to sales in FY92 for all types of 
industries was 2.83%, which is 0.02% higher than the 2.81% ratio in FY91.Since 
FY80 the ratio of research expenses to sales has continued to climb and is now 
1.1 times larger than in FY87 and 1.6 times larger than in FY82. 


In companies with 10,000 or more employees, the ratio of research expenses to 
sales increased 3.93%; companies with 3,000 to 9,999 employees, 2.78%; 
companies with 1,000 to 2,999 employees, 1.89%; companies with 300 to 999 
employees, 1.74%; and companies with less than 300 employees, 2.18%. In 
general, the ratio of research expenses to sales increases as the size of the 
company gets larger. In comparison with FY82, that ratio is 1.4 times as large 
in companies with 10,000 or more employees, 1.7 times as large in companies 
with 3,000 to 9,999 employees, 1.6 times as large in companies with 1,000 to 
2,999 employees, 1.7 times as large in companies with 300 to 999 employees, 
and 1.5 times as large in companies with less than 300 employees. (See Table 
15.) 
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Table 15. Ratio of Research Expenses to Sales, by Industry and Scale of 
Workforce (Unit: %) 
Industry, scale of workforce 1982 1987 1992 
ama ae ee ep 
All industries 1.78 2.59 2.83 
1~299 people 1.42 1.73 2.18 
300~999 people 1.03 1.76 1.74 
1,000~2 ,999 people 1.17 1.95 1.89 
3,000~9,999 people 1.65 2.40 2.78 
10,000 or more people 2.87 3.61 3.93 
Agriculture/forestries/fisheries 0.27 0.31 0.28 
Mining 0.64 1.01 1.38 
Construction 0.43 0.51 0.55 
Manufacturing 2.15 3.14 3.52 
Food products 0.63 0.99 0.93 
Textiles 1.13 1.42 2.31 
Pulp/paper 0.52 0.77 0.85 
Publishing/printing 0.39 0.80 0.87 
Chemical industries 3.05 4.53 5.39 
Synthetic chemicals and fibers 2.17 3.76 4.19 
Oils and paints 2.66 3.85 4.38 
Pharmaceuticals 5.56 6.96 8.70 
Other chemical industries 3.43 4.00 4.56 
Petroleum products/coal products 0.20 0.64 0.67 
Plastic products _ 2.16 2.35 
Rubber products 2.47 3.25 3.46 
Ceramics 1.64 2.82 2.69 
Iron and steel 1.50 2.40 2.58 
Nonferrous metals 1.57 1.90 2.23 
Metal products 1.43 1.50 1.52 
Machinery 2.34 2.99 3.10 
Electrical machinery 4.52 5.61 6.17 
Electrical machinery and 4.17 5.26 5.66 
appliances 
Communications/electronics/ 4.72 5.78 6.42 
instrumentation 
Transport machinery 2.69 3.22 3.45 
Automotive 3.02 3.17 3.54 
Other transport machinery 1.67 3.45 2.97 
Precision machinery 3.97 4.91 5.79 
Other industries a) 1.30 1.12 1.38 
Transportation/communications/ 0.32 0.84 0.87 
public utilities 
Ngee RE RE eR gene serge rr cae ng wert ere caste) 
Note: Does not include special corporations. 
a) Including the plastic products industry. 
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In the largest industrial category, the manufacturing industry has the highest 
ratio of research expenses to sales, 3.52%. That is followed by the a ratio of 
1.38% in the mining industry; 0.87% in transportation, communications, and 
public utilities; 0.55% in the construction industry; and 0.28% in 
agriculture, forestries, and fisheries. Over the past few years the ratio of 
research expenses to sales has not changed much in non-manufacturing 
industries. In the manufacturing industry, however, the ratio has continued to 
increase since FY80 and was 1.1 times as large as it was in FY87 and 1.6 times 
as large as in FY82. 


Next, a look at the ratio of research expenses to sales in categories within 
the manufacturing industry for companies with ¥100 billion or more in research 
expenses shows that in the electrical machinery industry the ratio is 6.17%, 
which is the highest. That is followed by 5.79% in the precision machinery 
industry, 5.39% in the chemicals industry, 3.46% in the rubber products 
industry, 3.45% in the transport machinery industry, 3.10% in the machinery 
industry. The ratios of research expenses to sales in the ceramics, iron and 
steel, plastic products, textiles, and nonferrous metals industries are in the 
2% range; in the metal products industry, 1%; and in the food products 
industry, less than 1%. As for the industries in which the ratio of research 
expenses to sales is 3% or more, in the precision machinery industry that 
ratio is 1.8 times higher than what is was in FY82; in the electrical 
machinery and rubber products industries, 1.4 times higher; and in the 
transport machinery and machinery industries, 1.3 times higher. 





In the smallest categories of primary manufacturing industries, the 
pharmaceuticals industry's ratio of research expenses to sales is the highest, 
8.70%. That is followed by 6.42% in the communications, electronics, and 
instrumentation industry; 5.66% in the electrical machinery and appliances 
industry; 4.38% in the oils and paints industry; 4.19% in the synthetic 
chemicals and fibers industry; and 3.54% in the automotive industry. 


In comparison with FY82, the ratio of research expenses to sales is 1.9 times 
higher in the synthetic chemicals and fibers industry; 1.6 times higher in the 
oils and paints industry and the pharmaceuticals industry; 1.4 times higher in 
the communications, electronics, and instrumentation and electrical machinery 
and appliances industries; and 1.2 times higher in the automotive industry. 
(See Figure 13.) 
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Figure 13. Change in Ratio of Research Expenses to Sales in 
Primary Industries 


(5) Percentages of Research Expenses, by Type of Research 





In FY92 71.1% of the research expenses of companies, etc., were used for 
developmental research, 22.1% for applied research, and 6.9% for basic 
research. 


Viewed in terms of the largest categories of primary industries, the 
manufacturing industry used 71.6% of its research expenditures for 
developmental research, 21.6% for applied research, and 6.9% for basic 
research; the construction industry, 64.3%, 28.2% and 7.4%, respectively; the 
transportation and communications industries and public utilities, 61.8%, 
32.1%, and 6.0%, respectively; and the mining industry, 61.8%, 26.2%, and 


12.0%, respectively. 
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Table 16. Component Ratios of Research Expenses, by Type of Research and Type 
of Industry (Unit: %) 
Industry Basic Applied Deve lop- 
research research mental 
research 

All industries 6.9 22.1 71.1 
(6.8) (22.2) (71.1) 

Agriculture/forestries/fisheries 8.6 15.7 75.7 
Mining 12.0 26.2 61.8 
Construction 7.4 28.2 64.3 
Manufacturing 6.9 21.6 71.6 
(6.8) (21.7) (71.5) 

Food products 11.6 31.4 57.0 
Textiles 14.3 31.7 53.9 
Pulp/paper «9.3 33.2 57.4 
Publishing/printing 4.2 39.9 55.9 
Chemical industries 14.2 27.9 57.8 
Synthetic chemicals and fibers 10.5 30.0 59.4 
Oils and paints 6.6 33.1 60.2 
Pharmaceuticals 20.4 27.3 52.3 
Other chemical industries 11.6 19.8 68 .6 
Petroleum products/coal products 14.6 22.3 63.2 
Plastic products 3.8 23.4 72.8 
Rubber products 3.8 16.7 79.5 
Ceramics 9.1 23.3 67.6 
Iron and steel 9.8 24.8 65.4 
Nonferrous metals 5.4 25.4 69.2 
Metal products 4.0 17.9 77.1 
Machinery 5.4 23.5 71.2 
Electrical machinery 4.1 20.1 75.7 
Electrical machinery and 4.6 20.8 74.7 

appliances 
Communications/electronics/ 4.0 19.9 76.2 
instrumentation 
Transport machinery 4.0 13.4 82.6 
Automotive 3.6 11.8 84 .6 
Other transport machinery 6.4 23.6 69.9 
Precision machinery 6.1 19.4 74.5 
Other industries 4.2 26.6 69.2 
Transportation/communications/ 6.0 32.1 61.8 
public utilities 
Et 

















Note: Figures in parentheses are the component ratios for FY91. 
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In comparison to FY82, the manufacturing industry's percentage of research 
expenses for developmental research and applied research decreased (1.2% and 
0.1%, respectively), and its percentage of research expenses for basic 
research increased (1.4%). The construction industry's percentage of research 
expenses for developmental research decreased (5.2%), and its percentages of 
research expenses for applied research and basic research increased (3.2% and 
1.9%, respectively). In the transportation and communications industries and 
public utilities, the percentage of research expenses for developmental 
research decreased (7.9%), and the percentages of research expenses for 
applied research and basic research increased (5.7% and 2.1%, respectively). 
The mining industry's percentages of research expenses for developmental 
research and basic research decreased (4.7% and 2.0%, respectively), and the 
percentage of research expenses for applied research increased (6.7%). In all 
industries the percentage of research expenses for developmental research 
decreased over the last decade. (See Table 16.) 


The percentages of research expenses for developmental research in the 
transport machinery industry, rubber products industry, etc., are higher than 
the average in the manufacturing industry. In the food products and textile 
industries, the percentages of research expenses for applied research and 
basic research are high. 


Companies with over ¥100 billion in research expenses in the rubber products, 
metal products, electrical machinery, transport machinery and precision 
machinery industries used 74-83% of their research expenses for developmental 
research, 13-20% for applied research, and 3-6% for basic research. In 
comparison with the average for manufacturing industries, the percentage of 
research expenses for developmental research were high, and the survey for 
applied research and basic research were low. 


In contrast, in the food products, chemicals, ceramics, and iron and steel 
industries, the percentage of research expenses for developmental research 
ranged from 53-68%; for applied research, 23-32%; and for basic research, 
9-14%. In all of those types of industries, the percentage of research 
expenses for applied research and basic research were higher than the average 
for manufacturing industries, and the percentages of research expenses for 
developmental research were lower. In the plastic products industry, 72.8% of 
research expenses were for developmental research, 23.4% for applied research, 
and 3.8% for basic research; the percentages of research expenses for 
developmental research and applied research were higher than the average for 
manufacturing industries, and the percentage for basic research was lower. In 
the nonferrous metals and machinery industries, 69-71% of research expenses 
were for developmental research, 23-25% for applied research, and 5% for basic 
research; the percentages of research expenses for applied research were 
higher than the average for manufacturing industries, and the survey for 
developmental research and basic research were lower. 
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automotive industry rises 9,7% in ten years 


Viewed in terms of the smallest categories of the primary manufacturing 
industries, the automotive industry used 84.6% of its research expenditures 
for developmental research, 11.8% for applied research, and 3.6% for basic 
research; the communications, electronics, and instrumentation industry, 
76.2%, 19.9%, and 4.0%, respectively; and the electrical machinery and 
appliances industry, 74.7%, 20.8%, and 4.6%, respectively. In those three 
industries, the percentage of research expenses for developmental research was 
higher than the average for manufacturing industries, and the percentages of 
research expenses for applied research and basic research were lower. In 
particular, the automotive industry's high percentage of research expenses for 
developmental research was 13.0% higher than the average for manufacturing 
industries. 


In contrast, the synthetic chemicals and fibers used 59.4% of its research 
expenditures for developmental research, 30.0% for applied research, and 10.5% 
for basic research; the pharmaceuticals industry, 52.3%, 27.3%, and 20.4%, 
respectively. In both of those industries, the percentages of research 
expenses for applied research and basic research were higher than the average 
for manufacturing industries, but the percentage for developmental research 
was lower. The oils and paints industry used 60.2% of its research 
expenditures for developmental research, 33.1% for applied research, and 6.6% 
for basic research; the percentage of research expenses for applied research 
is higher than the average for manufacturing industries, and the percentages 
for developmental research and basic research are lower. The percentage of 
research expenses for basic research in the pharmaceuticals industry, in 
particular, is conspicuously higher than in other industries and is 13.5% 
higher than the average for manufacturing industries. 


In comparison with FY82, the percentage of research expenses for developmental 
research in the synthetic chemicals and fibers and oils and paints industries 
decreased, and the percentages of research expenses for applied research and 
basic research expanded. In the communications, electronics, and 
instrumentation industry, the percentage of research expenses for applied 
research decreased, and the percentages for developmental research and basic 
research increased. In the pharmaceuticals industry, the percentages of 
research expenses for developmental research and applied research declined, 
and the percentage of research expenses for basic research increased. 


In the electrical machinery and appliances industry, the percentages of 
research expenses for developmental research and basic research declined since 
FY82, but the percentage for applied research increased. In the automotive 
industry, the percentages of research expenses for applied research and basic 
research decreased, but the percentage of developmental research expanded 
considerably. 
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(6) Number of Full-Time Researchers 


The 340,000 full-time researchers in the manufacturing industry are 1,8 times 
more than in FY82 


As of 1 April 1993 there were 356,406 full-time researchers working in 
companies, etc. That was 15,597 more full-time researchers (an increase of 
4.6%) than in FY92, when there were 340,809 full-time researchers. 


Viewed in terms of the largest industry categories, there were 339,912 full- 
time researchers working in the manufacturing industry, accounting for 95.4% 
of the total number of full-time researchers working in companies, etc. Then, 
there were 9,063 full-time researchers working in construction and 6,264 in 
transportation, communications, and public utilities. In comparison with the 
year before, those were increases of 18.2% in the construction industry, 4.3% 
in manufacturing, and 2.9% in transportation, communications, and public 
utilities. 


Within the primary manufacturing industries, the electrical machinery industry 
had 134,918 full-time researchers (37.9% of all full-time researchers in 
companies, etc.). That is followed by 58,205 full-time researchers working in 
the chemicals industry (16.3%), 35,669 in transport machinery (10.0%), 30,800 
in machinery (8.6%), 15,979 in precision machinery (4.5%), and 10,167 in food 
products (2.9%). In those six industries the number of full-time researchers 
exceeds 10,000. In comparison with the year before, the number of full-time 
researchers increased 7.7% in the precision machinery industry, 6.7% in the 
transport machinery industry, 6.2% in the machinery industry, 4.7% in the 
chemicals industry, 4.3% in the electrical machinery industry, and 0.4% in the 
food products industry. In comparison with FY83, there were 2.0 times as many 
full-time researchers in the electrical machinery industry, 1.9 times as many 
in the precision machinery and transport machinery industries, 1.8 times as 
many in the machinery industry, 1.6 times as many in the chemicals industry, 
and 1.3 times as many in the food products industry. (See Table 17 and Figure 
14.) 


The largest number of full-time researchers are in the communications, 
electronics, and instrumentation industry (98,000 researchers), which is 2.2 
times larger than that number 10 years ago. 


Viewed in terms of the smallest categories of primary manufacturing 
industries, the largest number of full-time researchers—97 ,892—were in the 
communications, electronics, and instrumentation industry (27.5% of all full- 
time researcher in companies, etc.). Other types of industries with 10,000 or 
more full-time researchers are the electrical machinery and appliances 
industry, with 37,026 full-time researchers (10.4%); the automotive industry, 
with 29,918 full-time researchers (8.4%); the synthetic chemicals and fibers 
industry, with 21,433 (6.0%); and the pharmaceuticals industry, with 18,181 
full-time researchers. 
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Table 17. Number of Full-Time Researchers, by Type of Industry 
Change Com— 
over ponent 
previous ratio 
year (%) (%) 
All types of industries 201,137 356 , 406 4.6 100.0 
Agriculture/forestries/fisheries 177 284 11.8 0.1 
Mining 541 883 -8.5 0.2 
Construction 4,604 9,063 18.2 2.5 
Manufacturing 190 , 608 339,912 4.3 95.4 
Food products 8 ,096 10,167 0.4 2.9 
Textiles 2,933 5,536 28.7 1.6 
Pulp/paper 1,532 2,173 -5.1 0.6 
Publishing/printing 560 1,313 -4.9 0.4 
Chemical industries 35,822 58,205 4.7 16.3 
Synthetic chemicals and fibers 14,161 21,433 0.3 6.0 
Oils and paints 5,503 8,643 5.2 2.4 
Pharmaceuticals 9,994 18,181 7.6 5.1 
Other chemical industries 6,164 9,948 9.2 2.8 
Petroleum products/coal products 1,572 2,077 0.1 0.6 
Plastic products — 4,271 -10.9 1.2 
Rubber products 3,492 5,372 8.4 1.5 
Ceramics 4,473 8,675 -1.9 2.4 
Iron and steel 4,907 6,561 2.1 1.8 
Nonferrous metals 3,185 4,824 -4.9 1.4 
Metal products 4,404 6,239 -3.0 1.8 
Machinery 17,024 30 , 800 6.2 8.6 
Electrical machinery 68 , 243 134,918 4.3 37.9 
Electrical machinery and 22,701 37,026 4.7 10.4 
appliances 
Communications/electronics/ 45 ,542 97,892 4.2 27.5 
instrumentation 
Transport machinery 18,615 35,669 6.7 10.0 
Automotive 13, 748 29,918 7.1 8.4 
Other transport machinery 4,867 5,751 4.5 1.6 
Precision machinery 8,270 15,979 7.7 4.5 
Other industries a)7,480 7,133 2.7 2.0 
Transportation/communications/ 5,207 6 , 264 2.9 1.8 
public utilities 





a) Including the plastic products industry. 
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Figure 14. Component Ratios of Number of Full- 
Time Researchers, by Type of Industry (1993) 


In comparison with the year before, the number of full-time researchers 
increased 7.6% in the pharmaceuticals industry; 7.1% in the automotive 
industry; 4.7% in the electrical machinery and appliances industry; 4.2% in 
the communications, electronics, and instrumentation industry; and 0.3% in the 
synthetic chemicals and fibers industry. 


The numbers of full-time researchers in the automotive and communications, 
electronics, and instrumentation industries are 2.2 times larger than in FY83; 
in the pharmaceuticals industry, 1.8 times larger; in the electrical machinery 
and appliances industry, 1.6 times larger; and in the synthetic chemicals and 
fibers industry, 1.5 times larger. 


(7) Research Expenses Per Full-Time Researcher 


Research expenses per full-time researcher in companies with 10,000 or more 
employees were ¥34,05 million 


The research expenses per full-time researcher in companies, etc., during FY92 
were ¥26.83 million, with is 6.2% less than in FY91 (¥28.59 million). 


Over the past decade, except for the declines in FY87 (-0.6%)and FY87 (-0.9%), 
research expenses per full-time researcher continued to steadily increase, but 
in FY92 they decreased significantly. The research expenses per full-time 
researcher in FY92 are 1.3 times higher than in FY82. 


Viewed in terms of the scale of workforce, research expenses per full-time 
researcher were larger in companies with more employees: in companies with 
10,000 or more employees, the research expenses per full-time researcher were 
¥34.05 million; in companies, with 3,000 to 9,999 employees, ¥26.04 million; 
in companies, with 1,000 to 2,999 employees, ¥23.18 million; in companies, 
with 300 to 999 employees, ¥17.94 million; and in companies with less than 300 
employees, ¥16.29 million. 
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Table 18. Research Expenses per Full-Time Researcher, by Industry and Scale of 
Workforce (Unit: ¥10,000) 









Industry, scale of workforce 1982 1992 Change over 











previous year 
(%) 
All industries 2,008 2,683 -6.2 
1~299 people 1,066 1,629 -5.8 
300-999 people 1,336 1,794 0.1 
1,000~2 ,999 people 1,736 2,318 -3.9 
3,000~9 ,999 people 2,150 2,604 —8 .6 
10,000 or more people 2,587 3,405 —6.7 
Agriculture/forestries/fisheries 2,646 2,539 17.9 
Mining 2,881 3,292 -20.9 
Construction 1,751 2,686 0.6 
Manufacturing 1,970 2,639 —6.5 
Food products 1,296 2,026 -0.6 
Textiles 1,768 2,142 0.3 
Pulp/paper 1,282 2,005 -12.3 
Publishing/printing 1,440 2, 366 -16.7 
Chemical industries 1,919 2,757 -1.0 
Synthetic chemicals and fibers 1,931 2,771 -3.3 
Oils and paints 1,219 1,835 -2.1 
Pharmaceuticals 2,400 3,539 1.3 
Other chemical industries 1,739 2,098 0.0 
Petroleum products/coal products 2,772 4,329 1.4 
Plastic products —_ 2,712 3.2 
Rubber products 1,597 2,487 -5.1 
Ceramics 2,093 2,470 -15.9 
Iron and steel 3,725 4,748 -15.2 
Nonferrous metals 2,262 3,033 3.2 
Metal products 1,472 2,032 -—4.8 
Machinery 1,651 2,117 8.9 
Electrical machinery 1,724 2,387 -8.8 
Electrical machinery and 1,699 2,613 -8.5 
appliances 
Communications/electronics/ 1,736 2,302 -8.8 
instrumentation 
Transport machinery 3,610 4,201 -6.9 
Automotive 4,142 4,309 -6.4 
Other transport machinery 2,104 3,645 -9.9 
Precision machinery 1,623 2,048 -3.2 
Other industries a) 1,435 1,833 -0.2 
Transportation/communications/ 3,506 4,946 1.2 














public utilities 





Note: Does not include special corporations. 
a) Including the plastic products industry. 
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In comparison with FY82, the research expenses per full-time researcher in 
FY92 were 1.2 to 1.5 times higher. (See Table 18.) 


The highest research expenses per full-time researcher (¥49.46 millio als e in 











the transportation and communications industry and public utilities on 
t dustry’s ¥4/.48 million are the highest research meee per 
ull—t earcher in the manufacturing industries 


Viewed in terms of the largest categories of primary industries, the 
transportation and communications industry and public utilities had the 
highest research expenses per full-time researcher, ¥49.46 million. That is 
followed by the mining industry, ¥32.92 million; the construction industry, 
¥26.86 million; and the manufacturing industry, ¥26.39 million. 


In comparison with the year before, research expenses per full-time researcher 
increased 1.2% in the transportation and communications industry and public 
utilities and 0.6% in the construction industry. In contrast, research 
expenses per full-time researcher decreased 20.9% in the mining and 
manufacturing industries. In comparison with FY82, research expenses per full- 
time researcher were 1.5 times higher than in FY92 in the construction 
industry, 1.4 times higher in the transportation and communications industry 
and public utilities, 1.3 times higher in the manufacturing industry, and 1.1 
times higher in the mining industry. 


Next, a look at the primary manufacturing industry categories shows that 
research expenses per full-time researcher were ¥47.48 million in the iron and 
steel industry, ¥43.29 million in the petroleum and coal products industry, 
¥42.01 million in the transport machinery industry, ¥30.33 million in the 
nonferrous metals industry, ¥27.57 million in the chemicals industry, ¥27.12 
million in the plastic products industry, ¥24.87 million in the rubber 
products industry, ¥24.70 million in the ceramics industry, ¥23.87 million in 
the electrical machinery industry, ¥23.6 million in the publishing and 
printing industry, ¥21.42 million in the textiles industry, ¥21.17 million in 
the machinery industry, ¥20.48 million in the precision machinery industry, 
¥20.32 million in the metal products industry, ¥20.26 million in the food 
products industry, and ¥20.05 million in the pulp and paper industry. The 
level of research expenses per full-time researcher is high in the iron and 
steel industry, the petroleum and coal products industry, and the transport 
machinery industry. 


In comparison with FY82, research expenses per full-time researcher in FY92 
were 1.6 times higher in the publishing and printing, food products, pulp and 
paper, petroleum and coal products, and rubber products industries; 1.4 times 
higher in the chemicals, metal products, and electrical machinery industries; 
1.3 times higher in the nonferrous metals, machinery, iron and steel, and 
precision machinery industries; and 1.2 times higher in the textiles, 
ceramics, and transport machinery industries. 
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Research expenses per full-time researcher were ¥43.09 million in the 
automotive industry; ¥35.39 million in the pharmaceuticals industry; ¥27.71 
million in the synthetic chemicals and fibers industry; ¥26.23 million in the 
electrical machinery and appliances industry; ¥23.02 million in the 
communications, electronics, and instrumentation industry; and ¥18.35 million 
in he oils and paints industry. 


In comparison with FY82, research expenses per full-time researcher in FY92 
were 1.5 times higher in the electrical machinery and appliances industry, the 
oils and paints industry, and the pharmaceuticals industry; 1.4 times higher 
in the synthetic chemicals and fibers industry; 1.3 times higher in the 
communications, electronics, and instrumentation industry; and 1.0 times 
higher in the automotive industry. 


(8) International Technology Exchange (Technology Trade) 


ec c ¥377 ° 
(payments) of ¥413.9 billion both show less of an increase than the year 
before 


A look at the technology trade of companies, etc., in FY92 shows that there 
were 8,201 cases of technology exports, with the receipts for those amounting 
to ¥377.7 billion. In comparison with FY91 (8,063 cases amounting to ¥370.6 
billion), the number of cases increased by 138 (1.7% increase), and the amount 
of receipts increased ¥7.1 billion (1.9% increase), but the growth in receipts 
was less than that of the year before (9.2% increase). On the other hand, 
there were 8,126 cases of technology imports, with payments amounting to 
¥413.9 billion. In comparison with FY91 (7,409 cases amounting to ¥394.7 
billion), there were 717 more cases of technology imports (9.7% increase), and 
the amount of payments also increased by ¥19.2 billion (4.9% increase), but 
the increase in the amount of payments was less than that of the year before 
(6.1%). In addition, there were ¥36.2 billion more in payments than in 
receipts. 


Over the years, the amount of receipts for technology exports continued to 
increase from 1971 to FY84, but later declined from FY85 through FY87 because 
of the yen’s appreciation. In FY88 the situation changed, and receipts 
increased 14.2%. Although receipts in FY89 again increased broadly, by 33.7%, 
the increases in FY91 (9.2%) and FY92 (1.9%) were small. On the other hand, 
payments for technology imports tended to increase from FY71 to FY85, then in 
FY86 decreased 11.1% because of recessionary effects. Since FY87, however, 
payments have been rising and increased 4.9% in FY92. 


In addition, the ratio of payments to receipts gradually dropped from 5-to-l 
in 1971 to about 1.5-to-l from FY78 .. ¥Y82, then from FY83 to FY88 stayed 
around 1.2-to-l. In FY89 that ra’ ropped to i-to-l1, and receipts and 
payments were in balance. In FY90, er, the ratio vas 1.07-to-1; in FY91, 
1.07-to-1; and in FY92, 1.10—-to-1. ,sce Table 19 and Figure 15.) 
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Table 19. Changes in Technology Exchange (Technology Trade) 
: in ap 

























































Technology exports Technology imports Payments 
FY relative 
to 
Cases Receipts Change Cases Payments Change receipts 
(¥100 from (¥100 from (ratio) 
million) previous million) 
year (2) 
5.6 6,936 2,826 
-3.8 7,373 2,832 
14.2 8,356 3,122 
33.7 7,108 3,299 
3.0 8,249 3,719 
8.2 7,409 3,947 
1.9 6,126 4,139 
-10.5 B44 444 78.4 0.70 
-13.6 813 562 67.1 1.25 
5.7 1,382 546 -2.9 1.15 
40.7 1,056 484 -11.4 0.73 
-12.1 956 734 51.8 1.25 
20.0 924 $37 -26.8 0.76 
-17.9 1,125 944 75.6 1.64 
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Figure 15. Changes in Technology Exchange (Technology Trade) 
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A look at technology trade according to the largest categories shows that the 
manufacturing industry’s ¥372.8 billion in receipts from technology exports 
account for 98.7% of total receipts. That is followed by the construction 
industry, with ¥3.2 billion in receipts; the mining industry, ¥800 million; 
and the transportation and communications industry and public utilities, ¥700 
million. The manufacturing industry's ¥410.7 billion in payments for 
technology imports accounted for 99.2% of the total payments. That is followed 
by the transportation and communications industry and public utilities, with 
¥1.8 billion in payments; the construction industry, ¥1.2 billion; and the 
mining industry, with ¥300 million. 


Payments for technology imports by the transportation and communications 
industry and public utilities were 2.38 times higher than receipts for 
technology exports; in the manufacturing industry, payments were 1.10 times 
higher than receipts. In contrast, the construction and mining industries had 
an excess of technology exports relative to technology imports: payments were 
0.38 times and 0.37 times as large as receipts, respectively. 


In comparison with FY87, the manufacturing industry’s technology trade has 
expanded considerably: receipts increased by ¥172.0 billion (85.7% increase) 
and payments increased by ¥129.7 billion (46.2% increase). In _ the 
transportation and communications industry and public utilities, construction 
industry, and mining industry, receipts decreased by ¥200 million (19.1% 
decrease), ¥9.6 billion (75.3% decrease), and ¥200 million (22.9% decrease), 
respectively. In those categories of industry, payments increased ¥1.0 billion 
(110.1% increase), ¥300 million (27.4% increase), and ¥100 million (41.5% 
increase), respectively. 


In the manufacturing industry, payments for technology imports were 1.40 times 
higher than receipts in FY87; that declined to 1.10 in FY92. (See Table 20.) 


ectric machiner transport machiner nd chemica ndus es acco 


for 77% of technology exports and 73% of technology imports 


A look at the technology trade according to medium category of industries with 
¥10 billion or more in receipts or payments shows that the transport machinery 
industry had ¥126.5 billion in receipts (33.5% of total receipts), and the 
electrical machinery industry had ¥106.7 billion (28.3%) in receipts. Those 
are followed by the chemicals industry, with ¥57.1 billion in receipts for 
technology exports (15.1% of the total); the machinery industry, ¥21.8 billion 
(5.8%); and the ceramics industry, ¥16.2 billion (4.3%). As for technology 
imports, the electrical machinery industry stands out, with ¥178.9 billion in 
payments (43.2% of total payments). That is followed by the chemicals 
industry, with ¥70.7 billion (17.1%) in payments; the transport machinery 
industry, ¥53.4 billion (12.0%); the machinery industry, ¥27.9 billion (6.7%); 
and the precision machinery industry, ¥22.1 billion (5.3%). The electrical 
machinery, transport machinery, and chemicals industries account for most of 
this technology trade. Those three industries account for 77%of the receipts 
of companies, etc., for technology exports and 73% of the payments of 
companies, etc., for technology imports. 
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Table 20. Technology Exchange, by Industry (Technology Trade) (¥100 million) 




















Technology exports 
FY87 
Receipts 
All types of industries 
Agriculture/forestries/fisheries 1 6 2 Xx 
Mining 10 9 8 2 
Construction 128 70 32 9 
Manufacturing 2,008 8,074 3,728 2,810 
Food products 50 237 76 98 
Textiles 44 146 35 37 
Pulp/paper 4 53 17 5 
Publishing/printing 1 25 7 6 
Chemical industries 393 1,774 571 406 
Synthetic chemicals and fibers 189 594 235 149 
Oils and paints 30 318 33 37 
Pharmaceuticals 161 408 278 136 
Other chemical industries 13 454 24 84 
Petroleum products/coal products 3 43 1 35 
Plastic products 13 161 21 9 
Rubber products 31 177 53 33 
Ceramics 62 249 162 66 
Iron and steel 100 414 88 80 
Nonferrous metals 26 282 33 107 
Metal products 13 261 32 29 
Machinery 87 992 218 213 
Electrical machinery 611 1,856 1,067 1,095 
Electrical machinery and 213 637 311 345 
appliances 
Communications/electronics/ 398 1,219 757 750 
instrumentation 
Transport machinery 492} 1,086 1,265 488 
Automotive 460 778 1,134 84 
Other transport machinery 32 308 131 404 
Precision machinery 29 183 51 67 
Other industries 47 135 32 38 
Transportation/communications/ 9 42 7 8 
public utilities 
eeeeeeeeeeeeeeeeeeeeoooooooooooeeeeeee——————e—————E—E—EE——————————EEEEEE———————— ee 
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[Continuation of Table 20] 


































Industry Technology imports Payments/ 
Receipts 
FY92 

FY92 

All types of industries 1. 
Agriculture/forestries/fisheries 1 0 —_ 0.01 
Mining 15 3 0.20 0.37 
Construction 152 12 0.07 0.38 
Manufacturing 7,932 4,107 1.40 1.10 
Food products 88 77 1.96 1.01 
Textiles 86 67 0.84 1.95 
Pulp/paper 22 2 1.24 0.13 
Publishing/printing 44 10 4.42 1.34 
Chemical industries 1,186 707 1.03 1.24 
Synthetic chemicals and fibers 497 222 0.79 0.95 
Oils and paints 307 55 1.20 1.66 
Pharmaceuticals 319 343 0.85 1.23 
Other chemical industries 61 87 6.68 3.62 
Petroleum products/coal products 137 34 10.73 29.39 
Plastic products 154 31 0.65 1.48 
Rubber products 102 47 1.05 0.89 
Ceramics 172 79 1.06 0.49 
Iron and steel 254 35 0.80 0.39 
Nonferrous metals 200 63 4.10 1.90 
Metal products 164 17 2.25 0.55 
Machinery 1,040 279 2.44 1.28 
Electrical machinery 2,377 1,789 1.79 1.68 
Electrical machinery and 428 422 1.62 1.36 

appliances 
Communications/electronics/ 1,949 1,367 1.88 1.81 
instrumentation 
Transport machinery 1,215 534 0.99 0.42 
Automotive 630 172 0.18 0.15 
Other transport machinery 585 362 12.43 2.76 
Precision machinery 506 221 2.29 4.36 
Other industries 185 117 0.82 3.66 
Transportation/communications/ 26 18 0.92 2.38 
public utilities 
SEES ES SS ate ee eee eer meen, EAA SS oN et ea ee rere, 
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Payments for technology imports by the precision machinery industry were 4.36 
times higher than receipts for technology exports; the electrical machinery 
industry, 1.68 times higher; the machinery industry, 1.28 times higher; and 
the chemicals industry, 1.24 times higher. In contrast, the transport 
machinery and ceramics industries had an excess of technology exports relative 
to technology imports: payments were 0.42 times and 0.49 times as large as 
receipts, respectively. 


In comparison with FY87, receipts for technology exports increased ¥77.3 
billion (157.1% increase) in the transport machinery industry; ¥45.6 billion 
in the electrical machinery industry (74.6% increase); ¥17.8 billion (45.2% 
increase) in the chemicals industry; ¥13.1 billion in the machinery industry 
(149.9%); and ¥10.0 billion in the ceramics industry (160.8% increase). In 
comparison with FY87, payments for technology imports increased ¥69.4 billion 
(63.4% increase) in the electrical machinery industry; ¥30.1 billion (74.3% 
increase) in the chemicals industry; ¥15.4 billion (230.3% increase) in the 
precision machinery industry; ¥6.6 billion (31.0% increase) in the machinery 
industry; and ¥4.6 billion (9.5% increase) in the transport machinery 
industry. 


In comparison with FY87, the transport machinery industry's share of all 
industries’ receipts for technology exports increased 10.7% (from 22.8% in 
FY87 to 33.5% in FY92), the machinery industry's share increased 1.7% (from 
4.1% to 5.8%), and the ceramics industry's share increased 1.4% (from 2.9% to 
4.3%). In contrast, the chemicals industry's share of all industries’ receipts 
decreased 3.1% (from 18.2% to 15.1%), and the electrical machinery industry's 
share decreased 0.1% (from 28.4% to 28.3%). As for technology imports, the 
electrical machinery industry's share of all industries’ payments increased 
4.6% (from 38.6% in FY87 to 43.2% in FY92), the precision machinery industry's 
share increased 2.9% (from 2.4% to 5.3%), and the chemicals industry's share 
increased 2.8% (from 14.3% to 17.1%). On the other hand, the transport 
machinery industry’s share of all industries’ payments for technology imports 
decreased 4.3% (from 17.2% to 12.9%), and the machinery industry’s share 
decreased 0.8% (from 7.5% to 6.7%). 


In the smallest categories of primary manufacturing industries, the automotive 
industry accounts for 30% of technology exports, the largest share. The 
communications, electronics, and instrumentation industry accounts for 33% of 
technology imports, the largest share. 


A look at technology trade in the smallest categories of prim ~y manufacturing 
industries shows that the automotive industry had the largest amount of 
receipts, ¥113.4 billion (30.0% of total receipts for technology exports). 
That is followed by the communications, electronics, and instrumentation 
industry, with ¥75.7 billion in receipts (20.0%); the electrical machinery and 
appliances industry, ¥31.1 billion (8.2%); the pharmaceuticals industry, ¥27.8 
billion (7.4%); and the synthetic chemicals and fibers industry, ¥23.5 billion 
(6.2%). Those five industries account for 72% of the total receipts of 
companies, etc. 
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As for technology imports, on the other hand, the communications, electronics, 
and instrumentation industry had the largest amount of payments for technology 
imports, ¥136.7 billion (33.0% of total payments). That is followed by the 
electrical machinery and appliances industry, with ¥42.2 billion (10.2%) in 
payments; the non-automobile transport machinery industry, centering on the 
shipbuilding and repair industry, ¥36.2 billion (8.7%); the pharmaceuticals 
industry, ¥34.3 billion (8.3%); and the synthetic chemicals and fibers 
industry, ¥22.2 billion (5.4%). Those five industries account for 66% of the 
total payments of companies, etc., for technology imports. 


The non-automotive transport machinery industry had a conspicuous excess of 
technology imports over technology exports, with 2.76 times more in receipts 
than payments. In _ addition, the communications, electronics, and 
instrumentation industry had 1.8 times more in payments than receipts; the 
electrical machinery and appliances industry, 1.36 times more; and the 
pharmaceuticals industry, 1.23 times more. In contrast, the automotive 
industry's payments for technology imports were 0.15 times as large as its 
receipts, and the synthetic chemicals and fibers industry's payments were 0.95 
times as large as its receipts. 


A look at the shares of technology trade in the smallest categories of primary 
manufacturing industries in comparison with shares in FY87 shows that the 
automotive industry's share of total receipts rose 7.5% (from 22.9% in FY87 to 
30.4% in FY92). Then the communications, electronics, and instrumentation 
industry's share of receipts rose 0.5% (from 19.8% to 20.3%), but other 
manufacturing industries’ shares of total receipts declined: a 3.1% decline in 
the synthetic chemicals and fibers industry (from 9.4% to 6.3%); 2.3% decline 
in the electrical machinery and appliances industry (from 10.6% to 8.3%); and 
a 0.5% decline in the pharmaceuticals industry (from 8.0% to 7.5%). As for 
payments for technology imports, the communications, electronics, and 
instrumentation industry's share rose 6.6% since FY87 (from 26.7% to 33.3%). 


A comparison with the balance of receipts and payments in FY87 shows that 
because the amount of receipts grew significantly in the non-automotive 
transport machinery industry while payments declined, that industry's excess 
of imports diminished. In the electrical machinery and appliances and 
communications, electronics, and instrumentation industries, as well, the 
excess of imports decreased because the growth in the amount of receipts 
exceeded the growth in the amount of payments. Because the automotive 
industry's receipts were higher than its payments, that industry’s excess of 
exports expanded. In addition, the pharmaceuticals industry's excess of 
exports changed to an excess of imports because the amount of its payments was 
higher than the amount of its receipts. 
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4 fe) erica accou re) 


technology imports 


A look a technology trade by region shows that the largest amount of receipts 
for exports, ¥166.4 billion (44.0% of total receipts), were from Asia 
(excluding Western Asia). That is followed by receipts from North America, 
¥126.1 billion (33.4%); Europe, ¥64.4 billion (17.0%); Africa, ¥9.8 billion 
(2.6%); Oceania, ¥5.2 billion (1.4%); South America, ¥4.3 billion (1.1%); and 
Western Asia, ¥1.6 billion (0.4%). On the other hand, the largest amount of 
payments for imports, ¥293.9 billion (71.0% of total payments) went to North 
America. The next largest amount of payments, ¥118.7 billion (28.7%), went 
Europe. Payments for technology imports from the other regions were very 
small. 


Viewed in terms of larger, combined regions—North America and Europe, Asia 
and Western Asia, South America and Africa—over the past ten years receipts 
from North America and Europe continued to increase every year, except in FY85 
when receipts declined 7.5%. In FY89 receipts from North America and Europe 
reached ¥180.2 billion and showed the largest increase since the start of the 
survey, 42.7%, but in FY90 declined 5.9% to ¥169.6 billion. In FY91 receipts 
from North America and Europe increased 8.6% to ¥184.2 billion, and in FY92 
increased 3.4% to ¥190.5 billion. Receipts form Asia and Western Asia 
continued to decline from FY85 to FY87 but then increased again in FY88. In 
FY90 receipts from Asia and Western Asia increased 18.3% to ¥155.3 billion and 
then continued to grow to ¥174.2 billion in FY91 (12.1% increase), but dropped 
to ¥167.9 billion in FY92 (3.6% decrease). Receipts from South America and 
Africa, which continued to decrease almost every year except when they rose in 
FY88 and FY89, fell 23.1% to ¥7.1 billion in FY91. In FY92, however, receipts 
from South America and Africa increased 98.0% to ¥14.1 billion. (See Table 
21.) 


The United States accounts for 30% of technology exports and 71% of technology 
imports. 


A look a technology trade with nations with which there were more than 100 
cases of technology exports or technology imports shows that the largest 
amount of receipts, ¥111.9 billion (29.6% of total receipts), were from the 
United States That is followed by ¥39.4 billion (10.4%) from Korea, ¥38.2 
billion (10.1%) from China (including Taiwan), ¥24.8 billion (6.6%) from the 
United Kingdom, ¥24.5 billion (6.5%) from Thailand, ¥24.0 billion (6.3%) from 
Singapore, ¥16.7 billion (4.4%) from Malaysia, and ¥13.1 billion (3.5%) from 
Indonesia. 


As for payments, the largest amount, ¥292.2 billion (70.6% of total payments), 
went to the United States. That is followed by ¥23.4 billion (5.6%) to 
Germany, ¥22.4 billion (5.4%) to Holland, ¥20.9 billion (5.0%) to France, and 
¥16.6 billion (4.0%) to both the United Kingdom and Switzerland. 


In comparison with FY82, receipts from Korea were 5.2 times higher (¥7.5 
billion in FY82), and receipts from Thailand were 4.4 times higher (¥5.6 
billion in FY82). Receipts from the United States were 3.1 times higher than 
in FY82 (¥35.6 billion). 
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Table 21. Changes in Technology Exchange, by Region 








(Unit: ¥1 million) 
























Asia Western Asia North America 
Receipts Receipts Payments Receipts Payments Receipts 
esses 

184,921 282,613 70,767 654 5,697 - 40,819 186 , 561 
240, 887 278,280 101,920 180 17,300 a 60,034 194,000 
277,512 281,447 112,516 298 30,783 x 71,915 193,989 
234,220 293,173 87,523 864 14,113 58,740 210,279 
224,078 260 , 577 86,481 334 10,485 x 62,288 174,551 
215,575 283,245 86,435 90 1,588 x 72,502 179,251 
246,255 312,195 101,412 185 2,277 - 76,976 198,127 
329,348 329,925 128 , 862 257 2,360 63 115,136 210,741 
339,352 371,907 153,317 207 1,959 97 108,120 257,871 
370,552 394 ,661 170, 546 173 3,669 38 117,147 275,168 
377,691 413,908 166 , 367 554 1,581 a 126,079 293 , 898 











Africe 


South America 
































Receipts Payments Receipts Payments Receipts 
1982 10,803 x 38 , 963 92,662 12,356 331 $5,515 402 
1983 10,068 x 37,053 84,499 9,181 x $5,332 357 
1984 3,654 25 40,707 86,698 12,845 35 5,091 282 
1985 8,740 x 45,461 81,567 6,623 XB 13,021 345 
1986 5,161 x 43,598 85,137 9,479 a 6, 586 389 
1987 4,460 . 40,261 103,417 5,037 x 5,292 341 
1988 4,443 49,262 113,602 5,999 ° 5,886 269 
1989 4, 580 x 65,067 118,163 6,817 ° 6,526 700 
1990 2,949 ° 61,466 112,762 6,308 x 5,232 968 
1991 3,065 : 67,091 118,613 4,058 x 4,977 668 
1992 4,269 x 64,391 118,733 9,832 x 5,172 659 
= ot me 








Payments to the United Kingdom were 2.3 times higher than in FY82 (¥1.8 
billion); to both France and Australia, 1.9 times higher (¥10.9 billion and 
¥300 million, respectively, in FY82); to Holland, 1.8 times higher (¥12.7 
billion in FY82); to the United States, 1.6 times higher (¥187.0 billion in 
FY82); and to Germany, 1.3 times higher (¥17.9 billion in FY82). 


In comparison with the year before, receipts from the United States, Japan's 
biggest partner in technology trade, increased by ¥6.2 billion (5.9%) in FY92. 
Payments to the United States also increased by ¥18.9 billion (6.9%). In FY89 
the amount of payments divided by the amount of receipts significantly 
declined, by 0.83%, and, for the first time, payments were less than twice the 
amount of receipts—1.94 times as large. In FY90, however, because the 
increase in payments to the United States exceeded the increase in the amount 
of receipts, the amount of payments divided by the amount of receipts was 
2.57, then 2.59 in FY91 and 2.61 in FY92. The amount of excess imports, i.e., 
payments minus receipts, was ¥180.3 billion in FY92. (See Table 22 and Figure 
16.) 
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Table 22. Technology Exchange (Technology Trade), by Major Country (1992) 
Technology Technology Payments 
Partner exports imports / 
country | receipts 
Cases | Receipts | Cases | Payments 
(¥100 (¥100 
million) million) 
Total 8,201 3,777 | 8,126 4,139 1.10 
Asia (not including 4,507 1,664 85 6 0.00 
Western Asia) 
India 219 50 1 X X 
Indonesia 288 131 3 X X 
Korea 1,500 394 34 1 0.00 
Singapore 167 240 9 2 0.01 
Thailand 481 245 5 0 0.00 
China 1,213 382 25 1 0.00 
Of which, Taiwan 692 217 18 l 0.00 
Philippines 119 19 - - - 
Malaysia 353 167 6 1 0.00 
Western Asia 60 16 2 X X 
North America 1,641 1,261} 4,958 2,939 2.33 
Of which, U.S. 1,432 1,119 | 4,874 2,922 2.61 
South America 192 43 2 X X 
Europe 1,486 644 | 3,028 1,187 1.84 
U.K. 297 248 568 166 0.67 
Italy 132 62 69 41 0.66 
Holland 76 19 231 224 11.80 
Switzerland 70 21 250 166 7.93 
Sweden 49 3 131 38 11.17 
Germany 381 99} 1,243 234 2.37 
France 161 113 344 209 1.84 
Africa 141 98 l X X 
Oceania 174 52 50 7 0.13 
Australia 150 50 44 6 0.12 
EE 
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Figure 16. Component Ratios in Technology Exchange 
(Technology Trade), by Major Country 
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3. Research Organizations 
(1) Research Expenses 


s 5 9 up 9.4 € 


before 


The research expenses of research organizations in FY92 were ¥1.7725 trillion, 
which was an increase of ¥152.0 billion, or 9.4%, over research expenses in 
FY91 (¥1.6205 trillion). 


Expenses for research in the natural sciences were ¥1.6615 trillion (93.7% of 
the total research expenses of research organizations); for research in the 
humanities and social sciences, ¥82.7 billion (4.7%); for research in other 
areas, ¥28.3 billion (1.6%). 


In comparison with the year before, expenses for research in areas other than 
the natural sciences and the humanities and social sciences increased 19.1%. 
Expenses for research in the natural sciences increased 9.6% over the year 
before, and expenses for research in the humanities and social sciences 
increased 2.7%. (See Table 23.) 


Table 23. Research Expenses, by Area and by Type of Research Organization 
































Research Change Com-— 
expenses from ponent 
(¥100 previous ratio 
million) | year (%) (%) 
FY87 13,845 11.6 
FY88 13,942 0.7 
FY89 14,523 4.2 
FY90 15,142 4.3 
FY91 16,205 7.0 
FY92 17,725 9.4 100.0 
| Area Natural sciences 16,615 9.6 93.7 
Physics 4,541 14.7 25.6 
Engineering 8,487 9.9 47.9 
Agriculture 2,598 4.3 14.7 
Health care 990 -0.5 5.6 
Humanities and social sciences 827 2.7 4.7 
Other 283 19.1 1.6 
Type of Government 3,730 15.8 21.0 
research | Public sector 2 , 886 2.1 16.3 
organi- Private sector 6,124 6.8 34.6 
zation Special corporation 4,985 12.7 28.1 
SS —= 
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Expenses for research in engineering fields were ¥848.7 billion, accounting 
for 48% of the research expenses of research organizations 


A look at the research expenses of research organizations by areas within the 
natural sciences shows that the expenses for research in engineering were the 
highest, ¥848.7 billion (47.9% of the total research expenses of research 
organizations). That is followed by expenses for research in physics, ¥454.1 
billion (25.6%); agriculture, ¥259.8 billion (14.7%); and health care, ¥99.0 
billion (5.6%). 


In comparison with the year before, expenses for research in physics increased 
14.7%; engineering, 9.9%; and agriculture, 4.3%. In contrast, expenses for 
research in health care decreased 0.5% over the year before. (See Figure 17.) 








; Humanities 
Natural sciences and social 
Health | sciences 
care 
Physics Engineering Agriculture J Other 
Vv Vv v 








FY8? 








t) 
(3%) 
Figure 17. Component Ratios of Research Expenses, by Area of 
Research 


Research expenses of privately run research organizations were ¥612.4 billion, 
accounting for 35% of the total research expenses of research organizations. 


Viewed in terms of the type of organization, private research organizations 
spent the most on research, ¥612.4 billion (34.6% of the total research 
expenses of research organizations). That is followed by special corporations, 
with ¥498.5 billion (28.1%) in research expenses; government-run research 
organizations, ¥373.0 billion (21.0%); and public research organizations, 
¥288.6 billion (16.3%). 


In comparison with the year before, the research expenses of government-run 
research organizations increased 15.8%, and the research expenses of special 
corporations increased 12.7%. The research expenses of private research 
organizations increased 6.8%, and the research expenses of public research 
organizations increased 2.1%. 


A comparison with research expenses in FY87 by type of organization shows that 
the research expenses of private organizations were 1.39 times higher in FY92 
(¥441.3 billion in FY87); public organizations, 1.34 times higher (¥215.6 bil- 
lion in FY87); government-run organizations, 1.21 times higher (¥308.2 billion 
in FY87); and special corporations, 1.19 times higher (¥419.3 billion in FY87). 
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(2) Percentages of Research Expenses, by Type of Research 





Of the total expenses for research in the natural sciences in FY92, 58.0% were 
for developmental research, 25.2% for applied research, and 16.8% for basic 
research. 


By field, of the expenses for research in physics, 65.5% were for developmen- 
tal research, 24.1% for basic research, and 10.4% for applied research. In the 
field of engineering, as in physics, expenses for developmental research 
accounted for a high percentage, 70.8%, of total research expenses; expenses 
for basic research and applied research were 8.2% and 21.0%, respectively. In 
contrast, in the field of agriculture a high percentage, 61.4%, of research 
expenses were for applied research; expenses for developmental research were 
21.1%, and expenses for basic research were 17.5%. In health care fields, 
basic research accounted for a large share of research expenses: 55.5% of 
research expenses were for basic research; 33.6% for applied research; and 
10.9% for developmental research. 


By type of organization, special corporations (¥490.4 billion) accounted for 
84.9% of expenses for developmental research, 12.3% of expenses for basic 
research, and 2.8% of expenses for applied research. 


Private research organizations (¥540.8 billion) accounted for 62.5%o0f the 
expenses for developmental research, 20.2% of the expenses for applied 
research, and 17.4% of the expenses for basic research. Government-run 
research organizations (¥359.8 billion) accounted for 41.4% of the expenses 
for developmental research, 32.5% of the expenses for applied research, and 
26.1% of the expenses for basic research. Public research organizations 
accounted for a high percentage, 66.9%, of expenses for applied research; 
public research organizations’ shares of expenses for developmental research 
and basic research were 21.9% and 11.3%, respectively. (See Table 24.) 


(3) Number of Full-Time Researchers 


39,000 full-time researchers in the natural sciences account for 88% of the 
full-time researchers working in research organizations 


On 1 April 1993 the number of full-time researchers working in research 
organizations was 43,998, which was an increase of 2.2%, or 936 full-time 
researchers, over the number in FY92. 


38,842 full-time researchers were working in the natural sciences (88.3% of 
the total number of full-time researchers in research organizations), 3,590 in 
the humanities and social sciences (8.2%), and 1,566 in other areas (3.6%). 


Within the natural sciences, 16,545 full-time researchers were in engineering 


(37.6% of the total number of full-time researchers in research organizations) 
and 11,681 were in agriculture (26.5%). Full-time researchers in those two 
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Table 24. Component Ratios of Research Expenses, by Area, Type of 
Organization, and Type of Research (1992) (Urit: %) 



































Total Basic Applied Deve lop-— 
research | research mental 

research 
Total 100.0 16.7 25.2 58.0 
Natural sciences 100.0 16.8 25.2 58.0 
Area Physics 100.0 24.1 10.4 65.5 
Engineering 100.0 8.2 21.0 70.8 
Agriculture 100.0 17.5 61.4 21.1 
Health care 100.0 55.5 33.6 10.9 
Type of | Government 100.0 26.1 32.5 41.4 
organi- | Public sector 100.0 11.3 66.9 21.9 
zation Private sector 100.0 17.4 20.2 62.5 
Special corporation 100.0 12.3 2.8 84.9 











Table 25. Numbers of Full-Time Researcher, by Area and Type of Organization 
ae a nr 









































Item No. of Change Com— 

full-time from ponent 

researchers | previous | ratio 

year (%) (%) 
| at a RR RS 
1988 38,541 3.2 
1989 40,076 4.0 
1990 40,819 1.9 
1991 41,921 2.7 
1992 43,062 2.7 
1993 43,998 2.2 
Area Natural sciences 38 ,842 1.8 
Physics 6,699 8.6 
Engineering 16,545 -0.1 
Agriculture 11,681 1.5 
Health care 3,917 0.5 
Humanities and social sciences 3,590 6.9 
Other 1,566 0.3 
Type of Government 11,096 1.4 
research | Public sector 15,048 0.1 
organi- Private sector 14,104 4.8 
zation Special corporation 3,750 3.5 
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areas account for more than 60% of the total number of full-time researchers 
in the natural sciences. Those areas are followed by physics, with 6,699 full- 
time researchers (15.2%), and health care, with 3,917 full-time researchers 
(8.9%). 


In comparison with FY92, the number of full-time researchers working in the 
area of physics increased 8.6%; in agriculture, 1.5%; and in health care, 
0.5%. Im engineering fields, however, the number of full-time researchers 
decreased 0.1%. (See Table 25.) 


4 uli-— e 


There were 15,048 full-time researchers working in public research organiza- 
tions (34.2% of the total number of full-time researchers working in research 
organizations), 14,104 in private research organizations (32.1%), 11,096 in 
government-run research organizations (25.2%), and 3,750 in special corpora- 
tions (8.5%). 


In comparison with the year before, the number of full-time researchers 
increased 4.8% in private research organizations, 3.5% in special corpora- 
tions, 1.4% in government-run research organizations, and 0.1% in public 
research organizations. 


In private research organizations, there were 2.36 times as many full-time 
researchers than in 1987 (when there were 5,971 full-time researchers); in 
special corporations, 1.36 times as many (2,767 in 1987); in government-run 
research organizations, 1.03 times as many (1,795 in 1987); and in public 
research organizations, 0.99 times as many (15,269 in 1987). 


(4) Research Expenses Per Full-Time Researcher 


¥42.78 million in research expenses per full-time researcher in the natural 
sciences is an increase of /,6% over the year before 


Research expenses per full-time researcher in research organizations in FY92 
were ¥40.29 million, which was an increase of 7.1% over that of the year 
before (¥37.63 million). 


The area of natural sciences had the highest research expenses per full-time 
researcher, ¥42.78 million. That is followed by the humanities and social 
sciences, with ¥23.04 million per full-time researcher, and other areas, with 
¥18.07 million per full-time researcher. 


In comparison with the year before, research expenses per full-time researcher 
increased 18.7% in areas other than the natural sciences and humanities and 
social sciences. Research expenses per full-time researcher also increased 
7.6% in the natural sciences, but decreased 3.9 % in the humanities and social 
sciences. (See Table 26.) 
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Table 26. Research Expenses per Full-Time Researcher, by Area and Type of 
Organization 














Item Research Change over 
expenses per | previous year 
full-time (%) 
researcher 
(¥10 ,000) 
Total 4,029 7.1 
Area Natural sciences 4,278 7.6 
Physics 6,778 5.6 
Engineering 5,130 10.1 
Agriculture 2,224 2.9 
Health care 2,526 -1.0 
Humanities and social sciences 2,304 -3.9 
Other 1,807 18.7 
Type of | Government 3,362 14.3 
organi— | Public sector 1,918 2.0 
zation Private sector 4,342 1.9 
Special corporation 13,292 8.9 
ra roe eae icons ie 


























In the natural sciences, physics was the area where research expenses per 
full-time researcher were the highest, ¥67.78 million (a 5.6% increase over 
the year before). That is followed by engineering, where research expenses per 
full-time researcher were ¥51.30 million (up 10.1%); health care, ¥25.26 
million (down 1.0%); and agriculture, ¥22.24 million (up 2.9%). 


By type of organization, research expenses per full-time researcher were 
¥132.92 million in special corporations. That is followed by private research 
organizations, with ¥43.42 million in research expenses per full-time 
researcher; goveriment-run research organizations, with ¥33.62 million; and 
public research organizations, with ¥19.18 million. 


In comparison with the year before, research expenses per full-time researcher 
increased 14.3% in government-run research organizations, 8.9% in special 
corporations, 2.0% in public research organizations, and 1.9% in private 
research organizations. 
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In addition, in public research organizations research expenses per full-time 
researcher were 1.33 times higher than in FY87 (when they were ¥14.37 
million); in government-run research organizations, 1.7 times higher (¥28.63 
million in FY87); in special corporations, 0.99 times as high (¥133.59 million 
in FY87); and in private research organizations, 0.95 times as high (¥45.81 
million in FY87). 


4. Universities, etc. 


(1) Research Expenses 


The research expenses of universities, etc,, were ¥2,5763 trillion, up 7.0% 
from the year before 


Research expenses in universities, etc., in FY92 were ¥2.5763 trillion, which 
was an increase of ¥168.4 billion, or 7.0%, over those in FY91 (¥2.4079 
trillion). 


Table 27. Research Expenses, by Area and by Type of Organization 























Ee ee 
Item Research Change Com— 
expenses from ponent 
(¥100 previous ratio 
million) year (%) (%) 
——=_—=<=———— == a tate A hate ae 
FY87 19,579 6.8 
FY88 20,141 2.9 
FY89 21,294 5.7 
FY90 22,970 7.9 
FY91 24,079 4.8 
FY92 25,763 7.0 100.0 
Area Natural sciences 15,660 7.2 60.8 
Physics 2,308 8.6 9.0 
Engineering 5,665 7.0 22.0 
Agriculture 1,150 10.4 4.5 
Health care 6,537 6.3 25.4 
Humanities and social sciences 6,171 7.7 24.0 
Literature 2,507 6.2 9.7 
Law 711 6.4 2.8 
Economics 2,137 8.4 8.3 
Other 816 12.2 3.2 
Other 3,931 5.0 15.3 
Home economics 1,066 2.7 4.1 
Education 1,447 2.0 5.6 
Other 1,418 10.2 5.5 
Type of National 10,777 7.6 41.8 
research Prefectural, municipal 1,384 11.5 5.4 
organi- Private sector 13,602 6.1 52.8 
zation 
Se een ene a 
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Viewed according to research area, expenses for research in the natural 
sciences were ¥1.5660 trillion (60.8% of the total research expenses of 
universities, etc.). That is followed by expenses for research in the 
humanities and social sciences, ¥617.1 billion (24.0%), and expenses for 
research in other areas, ¥393.1 billion (15.3%). 


In comparison with the year before, expenses for research in the humanities 
and social sciences increased 7.7%; in the natural sciences, 7.2%; and in 
other areas, 5.0%. (See Table 27.) 





In the natural sciences, expenses for research in health care fields were 
¥653.7 billion (25.4% of the total research expenses of universities, etc.); 
engineering, ¥556.5 billion (22.0%); physics, ¥230.8 billion (9.0%); and 
agriculture, ¥115.0 billion (4.5%). Health care and engineering account for 
47% of the research expenses of universities, etc. In humanities and social 
sciences, expenses for research in the field of literature were ¥250.7 billion 
(9.7% of the total research expenses of universities, etc.); economics, ¥213.7 
billion (8.3%); and law, ¥71.1 billion (2.8%). In fields other than the 
natural sciences and humanities and social sciences, expenses for research in 
the field of education were ¥144.7 billion (5.6%), and in home economics, 
¥106.6 billion (4.1%). (See Figure 18.) 








Natural sciences 








Humanities 
Engi- Agri- Health and social 
Physics neering culture care sciences Other 
v v v v v v 
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(3%) 
Figure 18. Component Ratios of Research Expenses, by Area of 
Research 
‘it On in research expenses at private univ oun ° 
of the research expenses of universities, etc, 


Private universities spent ¥1.3602 trillion on research (52.8% of the total 
research expenses of universities, etc.). That is followed by national 
universities, with ¥1.777 trillion in research expenses (41.8%), and 
prefectural or municipal universities, with ¥1.384 trillion in research 
expenses (5.4%). 
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The research expenses of prefectural and municipal universities were 1.43 
times higher than five years before (¥96.8 billion in FY87); private 
universities, 1.34 times higher (¥1.173 trillion in FY87); and national 
universities, 1.28 times higher (¥843.9 billion in FY87). The increase in 
research expenses at prefectural and municipal universities was higher than 
that at private and national universities. 


(2) Percentages of Research Expenses, by Type of Research 


High percentage of basic research—86%—is in physics 


A look at the percentages of expenses for research in the natural sciences by 
type of research in FY92 shows that 52.7% of the research expenses went for 
basic research, 38.6% for applied research, and 8.7% for developmental 
research. 


In the field of physics, 85.7% of the research expenses were for basic 
research, 10.1% for applied research, and 4.2% for developmental research. 


In engineering fields, 53.4% of the research expenses were for basic research, 
29.4% for applied research, and 17.1% for developmental research. In the field 
of agriculture, 55.7% of the research expenses were for basic research, 31.8% 
for applied research, and 12.5% for developmental research. In health care 
fields, 40.6% of the research expenses were for basic research, 56.6% for 
applied research, and 2.8% for developmental research. 


At national universities, 54.0% of expenses for research in the natural 
sciences (¥813.3 billion) were for basic research, 34.8% for applied research, 
and 11.2% for developmental research. At prefectural and municipal universi- 
ties, 52.3% of the expenses for research in the natural sciences (¥88.3 
billion) were for basic research, 42.5% for applied research, and 5.2% for 
developmental research. At private universities, 50.8% of the expenses for 
research in the natural sciences (¥574.3 billion) were for basic research, 
43.4% for applied research, and 5.7% for developmental research. In all types 
of universities, etc., basic research accounts for more than half of the 
expenses for research in the natural sciences. (See Table 28.) 


(3) Number of Full-Time Researchers 


150,000 full-time researchers in the natural sciences account for 66% of the 


- Ww Vv 


On 1 April 1993 there were 222,006 full-time researchers working in universi- 
ties, etc., which was an increase of 3.5%, or 7,544 full-time researchers, 
over the year before. 


By area of research, there were 145,891 full-time researchers working in the 
natural sciences (65.7% of the total number of full-time researchers in 
universities, etc.), 45,338 in the humanities and social sciences (20.4%), and 
30,777 in other areas (13.9%). 
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Table 28. Component Ratios of Research Expenses, by Area, Type of 
Organization, and Type of Research (FY92) (Unit: %) 


















































——eeeeeeeeeeeeeeee SS 
Total Basic Applied | Develop- 
research | research mental 

research 
Total 100.0 54.3 37.3 8.3 
Natural sciences 100.0 52.7 38.6 8.7 
Area Physics 100.0 85.7 10.1 4.2 
Engineering 100.0 53.4 29.4 17.1 
Agriculture 100.0 55.7 31.8 12.5 
Health care 100.0 40.6 56.6 2.8 
Type of | National 100.0 54.0 34.8 11.2 
univer- | Prefectural, municipal 100.0 52.3 42.5 5.2 
sity, Private 100.0 50.8 43.4 5.7 

etc. 
SS <<< ———$—$—$—$———————————— ——————————————_ 














In comparison with 1992, the number of full-time researchers working in the 
natural sciences increased 4.3% and the number in humanities and social 
sciences increased 3.7%. In other fields, the number of full-time researchers 
decreased 0.1%. 


There were 85,022 full-time researchers working in health care (38.3% of the 
total number of full-time researchers in universities, etc.). That is followed 
by 37,673 full-time researcher in engineering fields (17.0%), 20, 235 in 
literature (9.1%), 14,272 in physics (6.4%), 14,158 in economics (6.4%), and 
12,065 in education (5.4%). 55% of the full-time researchers in universities, 
etc., were working in health care and engineering. (See Table 29.) 


~ Vv Vv 4 


the full-time researchers in universities, etc, 


There were 105,722 full-time researchers in private universities (47.6% of the 
total number of full-time researchers in universities, etc.), 102,040 in 
national universities (46.0%), and 14,244 in prefectural and municipal 
universities (6.4%). 


In comparison with the year before, there was an increase of 5.8% in the 
number of full-time researchers working in prefectural and municipal 
universities, an increase of 4.8% in national universities, and an increase of 
2.0% in private universities. 
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Table 29. Numbers of Full-Time Researcher, by Area and Type of Organization 








EO 
Item No. of Change Com— 
full-time from ponent 
researchers | previous ratio 
year (%) (%) 
_ SSS ————————e——EE—————E—EEEESE 
FY88 195,428 3.1 
FY89 200 , 730 2.7 
FY90 205,509 2.4 
FY91 209 , 898 2.1 
FY92 214 , 462 2.2 
FY93 222 ,006 3.5 100.0 
Area Natural sciences 145,891 4.3 65.7 
Physics 14,272 7.8 6.4 
Engineering 37,673 5.9 17.0 
Agriculture 8,924 6.8 4.0 
Health care 85,022 2.7 38.3 
Humanities and social sciences 45,338 PP 20.4 
Literature 20,235 3.3 9.1 
Law 5,249 3.2 2.4 
Economics 14,158 2.7 6.4 
Other 5,696 8.2 2.6 
Other 30,777 -0.1 13.9 
Home economics 8,290 -0.8 3.7 
Education 12,065 0.6 5.4 
Other 10,422 -0.4 4.7 
Type of National 102 ,040 4.8 46.0 
research | Prefectural, municipal 14,244 5.8 6.4 
univer- Private sector 105,722 2.0 47.6 
sity 
eee SS 























In private universities, there were 1.33 times as many full-time researchers 
than in 1987 (when there were 79,204 full-time researchers); in national 
universities, 1.29 times as many (79,148 in 1987); and in prefectural and 
municipal universities, 1.21 times as many (11,751 in 1987). The increase in 
the number of full-time researchers in private universities was more than the 
increases at national, prefectural and municipal universities. 


(4) Research Expenses Per Full-Time Researcher 





In FY92 the research expenses per full-time researcher in universities, etc., 
were ¥11.60 million, which was an increase of 3.3% over that of the year 
before (¥11.23 million). 
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By area, research expenses per full-time researcher in the humanities and 
social sciences were ¥13.61 million; in fields other than humanities and 
social sciences and natural sciences, ¥12.77 million; and in the natural 
sciences, ¥10.73 million. 


In comparison with the year before, research expenses per full-time researcher 
increased 5.1% in areas other than the natural sciences and humanities and 
social sciences. Research expenses per full-time researcher also increased 
3.9% in the humanities and social sciences and 2.8% in the natural sciences. 
(See Table 30.) 


Table 30. Research Expenses per Full-Time Researcher, by Area and Type of 
Organization 


























Item Research Change 
expenses from 
per full- previous 

time year (%) 
researcher 
(¥10,000) 

1,160 3.3 

Area Natural sciences 1,073 2.8 

Physics 1,617 0.7 

Engineering 1,504 1.1 

Agriculture 1,288 3.3 

Health care 769 3.5 

Humanities and social sciences 1,361 3.9 

Literature 1,239 2.8 

Law 1,355 3.1 

Economics 1,510 5.7 

Other 1,433 Pe 

Other 1,277 5.1 

Home economics 1,286 3.5 

Education 1,199 1.4 

Other 1,361 10.7 

Type of National 1,056 2.6 

research Prefectural, municipal 972 5.4 

university, Private sector 1,287 4.0 
etc. 

I —— 
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million 


Physics was the area where research expenses per full-time researcher were the 
highest, ¥16.17 million (an increase of 0.7% over the year before). That is 
followed by economics, where research expenses per full-time researcher were 
¥15.10 million (up 5.71%); engineering, ¥15.04 million (up 1.1%); law, ¥13.55 
million (up 3.1%); agriculture, ¥12.88 million (up 3.3%); home economics, 
¥12.86 million (up 3.5%); literature, ¥12.39 million (up 2.8%); and education, 
¥11.99 million (up 1.4%). Whereas research expenses per full-time researcher 
exceeded ¥10 million in those fields, the lowest research expenses per full- 
time researcher were in the field of health care— ¥769,000 (up 3.5% from the 
year before). 


highest—¥12,87 million 


By type of organization, research expenses per full-time researcher were 
¥12.87 million in private universities. That is followed by national 
universities, with ¥10.56 million in research expenses per full-time 
researcher, and prefectural and municipal universities, with ¥9.72 million. 


In comparison with the year before, research expenses per full-time researcher 
increased 5.4% in prefectural and municipal universities, 4.0% in private 
universities, and 2.6% in national universities. 


In prefectural and municipal universities, research expenses per full-time 
researcher were 1.5 times higher than in FY87 (when they were ¥6.47 million); 
in private universities, 1.3 times higher (¥9.96 million in FY87); and in 
national universities, 1.2 times higher (¥8.54 million in FY87). The increase 
in research expenses per full-time researcher at prefectural and municipal 
universities was greater than those increases at national and private 
universities. 
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Statistical Tables 


Table 1. Changes in Research Expenses 















































Totals Companies, etc. 

— Out lays — ~ Expenses|Other | Outlays Person- Raw ar Other 
nel teri- [fer pur-| expenses! l teri- tw expenses 
expensesjals shacios expenses jals tangible 

xpense sae” e ( xpenses fixed 
fixed HH12H assets 

ppanene UHHs) | (1) (2) (3) (4) (5) 

Real amounts 

1982 S27 Dé 019 160 1286 O30 1750 TT 355 CHK 8B 

1987 636 Ue 1640 69ST DIT HW BSS 1310 i106 %wWile WIS 

1988 106276 «447SIT «18664 C6 RS COS CORI CO COIS OTFCC A OCOSHECST'*5 

1983 1815 SIS 225 8982 BW Bx Wa 17446 SOO 1285 1955 

1998 INTs S67 BS DN AS @672 39H 1983 838 WSS 2S 

1991 197715 «65564 a2 4S CSRGIT CST CST GTB CD HCI Hh AT 

1992 | 1905 6235 B22 1950 BO BO BA 888 GH 244 BBW 

Component ratios 

1982 100.0 4.9 15.6 17.8 i937 © 100.0 4.3 19.8 - 15.9 2.9 

1987 100.0 4.8 16.8 17.3 21.1 100. 0 41.4 20.3 - 15.6 22.8 

1988 100.0 4.7 17.6 15.9 21.9 100.0 40.1 20.9 - 14.7 3.8 

1989 100.0 4T 180 16.1 23 100.0 3.4 21.1 - 15.6 23.8 

1998 100.0 G3 1&3 18.7 26 100.0 38 21.4 - 18.5 24.4 

1991 100.0 433 17.5 18.6 27 10.0 3.7 20.8 - 18.7 24.9 
1992 100.0 4.8 16.7 14.0 24.4 100.0 4.1 19.7 - 12.0 2.2 
Changes from previous year 
1982 9.1 7.7 10.8 6.2 14.2 11.3 9.0 10.8 1.5 10.7 17.2 
1987 7.0 5.6 5.1 10.7 8.7 6.1 6.2 5.1 10.8 5.4 1.4 
1988 8.0 1.8 13.1 0.9 11.8 11.2 9.4 14.4 44 4.8 15.9 
1989 11.2 &5 13.8 127 13.4 14.1 10.6 15.5 10.6 21.3 14.2 
1998 10.7 9.9 13.0 &2 12.2 126 10.6 13.7 10.6 WT 18.3 
1991 5.3 5.1 0.2 4.6 10.3 §.1 4.9 23 7.1 6.3 7.3 
1992 1.0 47 “3.4 4.1 4.2 “1.9 4.2 “7.1 25 ~-184 35 
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Research organizations Universities, etc. 

Outlays} Person- |Raw xpenses/Other | Outlays |Person- Raw Expenses os 
nel materi- jfor pur-jexpense nel teri- for pur- jexpenses 
expensegals i expensesjals phasi 

expenses/tangible upenses tangible 
fixed Fined 
assets rn 
(¥168 Million) . 
$48 340 126 258 2508 1544 = 9701 St 267 2089 
385 440 217% 395 3338 19579 1281 t1% 290 £269 
1392 4681 24 OCMC IKCIS TTC (iés1213— 2 SK—=«éi«SCT 
4523 487 $249 330 386 224 %W2ke 132 «+28 293) 
5142 S30 62870 63M COSTS OUST COS4HCCTAC(i TOC 
625 S556 2358 325 457 %UwOT9 639 143 2968 333 
WS 584 286 386 528 B78 i729 #15) %Sm 362 
(36) 
100.0 %.0 129 4.1 24.3 8 ©=©6100.0 63.0 6.2 17.2 13.6 
100. 0 31.9 18.7 a6 3.9 100.0 6.5 5.8 18.0 13.8 
100.0 3.6 17.0 3.5 24.0 100.0 66.9 6.0 13.4 137 
100. 0 3.6 17.1 22.9 2.5 100.0 66.8 6.3 13.2 13.8 
100.0 3.1 186 21.5 24.8 100.0 67.2 6.0 12.8 14.1 
100.0 %.3 14.6 2.3 0.7 100.0 67.8 5.9 122 14.1 
100.0 327 16.1 21.5 2.7 «10.0 67.1 6.0 127 14.1 
(36) 
4.1 4.5 11.6 “23 9.8 6.6 6.6 10.0 4.5 7.5 
11.6 3.5 4.0 3.7 16.0 6.8 §.2 6.6 14.3 7.5 
0.7 6.1 & 6 10.2 1.2 29 5.1 7.0 “40 24 
4.2 4.2 4.9 6.5 18.0 5.7 5.6 9.8 4 6.0 
4.3 9.1 13.6 “20 “25 1.9 &5 3.1 4.6 10.3 
7.0 46 -189 1.3 32.7 4.8 5.8 3.6 0.2 5.0 
9.4 4.3 20.2 18.5 5.9 1.0 60 9.4 11.4 6.9 
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Table 2. Changes in Numbers of Research-Related Personnel 


























Totals Companies, etc. 
Fiscal | 
Year Total e- Research Techni- [Other Total | Re- Research) Techni- [Other 
search- jassis- jcians [research search- jassis- [cians jresearch 
ers tants person- ers tants rson- 
nel nel 
Real numbers 
1983 6 991 4% 901 $33 TS 378 203 714 682 3ST 
1988 8 412 5 507 1 016 1 030 80 48% 2 814 810 T89 433 
1989 8 687 5 12 1 018 1 4 86 5037 2 959 819 820 438 
1998 906 603 1 061 1 042 $2 5310 3 16 864 812 467 
1991 943 628 102 11% 67 5600 3327 872 903 497 
1992 9 531 6413 1070 £1080 Sr 486s 55s BG 3 424 879 85! 492 
1993 9 837 6 666 1 070 1 081 1020 5 8&7 3 581 889 856 531 





Component ratios 


1983 100.0 62.4 12.9 13.3 11.4 = 100.0 53.6 18.9 18.1 9.5 


1988 100.0 65.5 121 122 10.2 100.0 58.2 16.8 16.3 8.7 
1989 100.0 65.9 7 121 10.2 100.0 58.7 16.3 16.3 &7 
1998 100.0 66.5 WT 11.5 10.2 100.0 59.6 16.3 18.3 &8 
199] 100.0 66.3 11.3 121 10.3 100.0 59. 4 15.6 16.1 &9 
1992 100.0 67.3 11.2 11.3 10.1 = 100.0 60.6 15.6 15.1 &7 
1993 100.0 67.8 10.9 11.0 10.4 100.0 61.1 15.2 14.6 9.1 





Change from previous year 














1983 3.4 3.9 3.2 24 21 3.2 3.8 4.3 1.7 0.9 
1988 3.3 5. | “1.3 0.5 0.8 4.1 1.1 “1.6 1.0 23 
1989 3.3 4.0 0.2 24 3.0 4.2 5.2 1.2 4.0 3.6 
1998 4.3 5.2 4.2 “1.2 4.7 5. 4 7.0 5.5 “1.0 6.6 
1991 3.8 3.5 0.1 9.0 4.2 5.5 5. | 0.9 11.2 6.4 
1992 1.4 28 0.8 4.9 0.0 0.8 29 0.7 4.7 “1.0 
1993 3.2 3.9 0.0 0.1 5.4 3.7 4.6 1.2 0.5 7.9 
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Research organizations Universities, etc. 

Total = |Research Techni- Other Total /|Re- Research Techni- Other 
search- jassis- j|cians esearch search- j|assis- jcians esearch 
ers tants erson- ers tants erson- 

el el 
(188 people) 
&33 482 7 118 162 2300 1 SS 116 13 276 
344, 565 8&8 115 175 26322 212 118 1% 262 
962 579 &9 108 18 2688 2191 110 13 262 
999 612 87 107 193 278 2248 110 122 268 
1 001 66 89 10 199 282 236 101 124 27 
1 027 628 &9 16 205 287 23 10 124 269 
1 040 639 &2 1 215 2 941 2 446 9 122 273 
(G6) 


100.0 57.9 &5 14.2 19.4 100.0 78.0 4.9 5.6 11.6 


100.0 3.9 9.3 122 1835 100.0 80.8 4.5 4.8 10.0 
100.0 60.2 9.2 11.3 19.3 100.0 81.5 4.1 4.7 9.7 
100.0 61.2 &7 10.7 19.3 100.0 81.8 4.0 4.4 9.7 
100.0 60.4 &9 10.9 19.9 100.0 &2.3 3.6 4.4 9.7 
100.0 61.1 &6 10.2 2.0 100.0 82.6 3.6 4.3 9.4 
100.0 61.5 1.9 9.9 2.7 100.0 83.2 34 4.2 9.3 








20 26 = -11.5 6.3 4.5 4.1 4.3 7.0 22 22 


0.9 24 “21 “3.4 0.7 2.6 3.3 20 0.9 1.5 
1.9 23 0.7 4.5 6.2 21 3.0 6.6 0.3 0.1 
3.8 5.7 “1.8 “1.2 3.6 22 26 0.1 “26 23 
0.2 “1.2 20 1.4 3.3 20 26 8.2 1.2 11 
26 39 0.3 “34 31 20 24 21 0.1 “0.6 
1.2 1.8 “1.4 “1.9 4.7 29 3.6 “3.7 “1.0 1.5 
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Table 3. Research Activities in Companies, etc. 



































Ne. of je. of Fatal fetal j[Tetal Companies, etc. that de research 
com- coa- loyees|: sales iness 
Industry paneee ao od prefits 
(1,008 (|(¥18 (¥108 
people) [billion) jmillien) 
All industries 308s CiCi TCE Bl COTM KS 
iculture, forestries, 3313 5? 112 32 31 
isheries 
Mining 1 670 112 582 .)) oe = 
Construction 1B 14 TS 316 1257 S130 
Manuf actur ing 152 220 $29 10102 STS 121 7h 
Feed products 13 414 812 9 3356 COA TB 
Textiles 13 282 30 79% 1 Bi 2 O75 
Pulp/paper 3 580 172 252 856 3 608 
Publishing/printing 19 Tél 3 Ye a e:) 
Chemical 262 133 3222 18 650 
Synthetic chemicals/fibers| 1 026 45 261 1 520 4912 
Gils and paints 579 26 Le) 30 1 187 
Pharmaceuticals 702 322 209 81! 8 846 
Other 635 310 110 500 3 106 
Petroleum products, coal 279 st 53 149 3606 
Plastic products 5 508 331 Kt) $29 3 4% 
Rubber products 2 213 167 167 467 2 34 
Ceramics 6 473 517 376 1209 4680 
Iron and steel 2 203 199 313 1527 46 2 
Nonferrous metals 2 382 211 192 805 2 531 
Metal products 2 205 69 3% 861913 9 HK 
Machinery 19 635 1 531 1 056 302 11 763 
Electrical machinery 12 934 1 48 1 858 6182 10 038 
Electrical machinery and 6 093 462 69 2072 522 
appliances 
Conmunications/eleetrenice/ 6 84 1 018 1 199 4110 48% 
Transport 5 283 443 STI 5110 =11 553 
Automotive 3 780 352 780 4 15) 5 949 
Other transport 1 503 91 191 $9 5 604 
Precision machinery 4 067 31 246 613 2 109 
Other industries 18 059 38 615 2 014 9 164 
isomeaitissatmeies | we ss zea sm ear 
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tunber of research-related personne] - - = hy ——A 
Expenses 
(1H12}+ free 
(HHS) year 
wiittea) aad 
$2 523 as 
“2S 
232 -hS 
219 @§=s_ «1.8 
87 382 as 
1 916 61 
1173 )6=—s 32.5 
231 S20 -13.8 
165 133 ~49 14 310-7 no) 
al 58 205 4.7 960] 16 O47 37 1510 55 
a67 243 03 asi 590 86-380 8D al 
12506 8643 5.2 1203; 1 58 30 84145 4.6 
3699 18 181 1.6 Sui 66 44 90 § 842 9.6 
15351 9 948 9.2 1018} 2087 92 192 #14 
4u9 0s 2 OTT 0.1 427 ca 1.5 88 25 
693 427 -109 ee a ek ee 2 
926 5372 &4 492] 133% 29 #1 aT 6.7 
15 86m 8 8=«_ 1.9 40} 203 -17.5 21% # -2.6 
19522 6 S6l 21 22; 315 4325 29% -21 
9009 4864 6449 m1) 1430 OS 0.7 
0011 629 -30 ee. A? ee ee 
é 30 800 62 6; 650 -33 6460 1.2 
204 211 134 918 4.3 1018; 3225 ~8 NSS -1.6 
51220 «ST 026 4.7 ™}| 96% «42 9882 -@1 
146 991 ST 892 4.2 1140] 2531 50 223 -23 
7 587 35 669 6&7 46) 1496 27 14 75! a5 
68 789 «0-29 918 7.1 517} 1289 a2 12668 1.6 
see 865 ‘TS! 45 40]; 206 58 203 #£=45 
23255 15 979 1.7 817; 3212 42 300 1.6 
0st 6 7133 27 34} 13 24 129 1.5 
8199 866 264 29 73} 63098 42 om 21 
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Research expenses used within the company (¥188 million) 
Industry Personnel | Raw Depre- Expenses Other 
expenses | materials ciation or pur- expenses 
— tangible foagible 
fixed fixed 
assets assets 
(1) (2) (3) (4) (5) 
All industries 39 261 18 818 9 360 12 444 2B 084 
Agriculture, forestries, 21 7 10 19 19 
isheries 
Mining 131 on 46 45 81 
Construction 992 380 217 455 607 
Manufacturing 37 259 17 861 8 517 10 896 23 695 
Food products 1 099 212 191 214 415 
Textiles 612 263 82 94 217 
Pulp/paper 256 1 58 42 67 
Publishing/printing 116 18 14 TT 99 
Chemical T 410 1 808 1 857 2 795 4034 
Synthetic chemicals/fibers 2 886 821 918 989 1 244 
Oils and paints 842 110 181 292 342 
Pharmaceuticals 2 589 61T 556 1 148 2 079 
Cther 1 093 259 200 365 369 
Petroleum products, coal 364 98 163 177 260 
Plastic products 499 177 136 165 318 
Rubber products €% 123 164 233 348 
Ceramics 951 310 322 344 538 
Iron and steel 1 109 635 452 597 114 
Nonferrous metals 623 216 22T 245 319 
Metal products 602 243 9] 19 233 
Machinery 3 137 1 418 529 588 1 376 
Electrical machinery 12 468 6 760 2 143 3 103 9 874 
Electrical machinery and 3 142 2 080 764 856 2 996 
appliances 
Conmunicatione/electrenics: 8 126 4 681 1 979 2 247 6 878 
Transport 5 297 4 470 1 052 1 287 3 932 
Automot ive 4 44) 3 863 956 1 178 3 409 
Other transport 857 608 96 109 522 
Precision machinery 1 419 700 310 542 611 
Other industries 664 219 127 145 280 
tionsipublic utilities - - _ io we 
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Self- Research Expenses Ratio of Ratio of Expenses Expenses | 
horace expenses for — expenses expenses (outlays) | (outlays) 
vanaareh received funding (outlays) (outlays) for for 
enpensee a ey og doy 
sales operating per er 
profits company ull-time 
researcher 
ni} sien) siltion) | million) (3) (%) | (¥18,008) | (718,008) 
101 129 3 417 8 693 2 84 67.1 66 495 2 683 | 
13 ! 2 0. 28 14.4 6112 2.539 | 
239 135 82 1.59 54.6 107 653 3-282 
2 418 170 148 0..5 11.7 25 048 2 686 
93 555 2 966 6 517 3,52 106.6 68 Orr 2 639 
212 16 82 0.93 23.1 16 811 2 026 | 
1 215 2 31 2 31 70.5 12 989 2142 | 
452 i 18 0.85 24.2 30905 = 2:05 _— 
312 - 1 0. 87 21.0 129 425 2 366 
17 178 196 1 321 5. 39 93. 4 $4 562 2 157 
6 182 65 304 4.19 124.8 115 562 2 TTI 
1 610 2 26 4.38 90.7 52 696 1 835 
T 241 114 919 8. 70 83.9 148 939 3 539 
2 146 16 13 4.56 69. 6 46 379 2 098 
906 270 127 0. 67 25.9 84 820 4329 | 
1 168 13 22 2.35 62.0 23 690 2712 | 
1 406 2 12 3. 46 65.2 79 062 2 487 
2 083 93 3 2.69 67.8 31 926 2 470 
3 193 58 1% 2. 58 64.5 131 985 4 748 
1 469 126 131 2.23 11.3 83 595 3 033 
1 337 20 89 1.52 30.4 14 656 2 032 
6 513 354 324 3. 10 79. | 29 157 2 117 
32 631 124 1 121 6.17 390. 0 143 901 2 387 
9 706 226 258 5. 66 230. | 132 698 2 613 
22 925 498 863 6. 42 556. | 149 314 2 H2 
16 818 1 026 2 840 3. 45 175.5 215 630 4 201 
15 359 307 2 160 3. 54 276. 3 237 826 4 309 
1 459 718 81 2. 97 54. 1 136 998 3 645 
3 375 59 155 5. 19 197.8 62 686 2 048 
1 374 T 13 1.38 27.0 14 822 1 833 
4 844 145 1 884 0. 91 8.5 373 255 4 946 
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Table 4. Research Activities in Research Organizations 















































Wo. of jTotal o. of o. of Total Expenses 
research|No. of |research-|No. of ull-time| outlays |for r 
organi- | employees jrelated full-time Iresearch- in-house 
Areas, types of zations personnel|"esearch- lerg per research 
organizations ers 16, 660 
eople 
(¥108 (¥166 
million) | million) 
Totals 1452} 130725 103 958 43 998 3366} 29031) 17 725 
Natural sciences 1187} 113 764 93 482 38 842 3414) 25 447] 16 615 
Physics 118 19 329 14 898 6 699 3 466 8 423 4 541 
$ Engineering 452} 46759 42 397 16 545 3538; 11 558 8 487 
© Agriculture 481 29 944 27 426 11 681 3 901 3 092 2 598 
a 
— | Health care 136] 17732 8 761 3917 2209) 2374 990 
: 
£ Humanities and 163 12 251 T 416 3 590 2 930 3 073 827 
social sciences 
Other 102 4 710 3 060 1 566 3 325 511 283 
Government -run 118 26 719 20 642 11 096 4 153 4 754 3 130 
c 
i=} 
& | Public sector 656| 32572 27659 15048 4620) 3584| 2 886 
< [Private sector 666| 60645 45858 14106 2326) 12763] 6124 
- 
> 
~ |Special 12 10 789 9 799 3 750 3 476 T 930 4 985 
corporation 
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Self- Research | Expenses | Expenses lexpenses 

borne expenses | for for for 
Personne] |Raw Expenses | Other research |received | funding | in-house |jin-house 
expenses jmaterials | for pur- | expenses | expenses outside |research |research 

expenses onesies research | per er 
tangible research |Full-time 
fixed or gas researche 

— (yiee =| (via =| cyieg 
million) | million) | million) |(¥18,006) |(¥18, 68) 
5 804 2 846 3 806 5 269 1960 13 122 2 882} 122 075 4 029 
5 284 2 693 3 126 4 912 1437 =: 12: 326 2772} 139 974 4 278 
980 419 1 446 1 635 1 067 4 431 933 | 384 806 6 778 
2 317 1 896 1 691 2 583 3 158 T 408 1749) 187 T67 5 130 
1 484 154 45) 509 2 399 257 42 54 004 2 224 
502 164 138 185 813 230 48 12 763 2 526 
367 152 19 290 265 762 101 50 754 2 304 
154 2 61 66 258 35 9 27 749 1 807 
1 315 1 157 §52 706 3 727 99 95; 316 105 3 362 
1 154 127 526 419 2 808 91 12 43 999 1 918 
2 003 1 172 1 038 1 911 925 T 275 1 621 91 956 4 342 
731 390 1 690 2 173 50! 5 657 1 153 | 4 153 883 13 292 
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Table 5. Research Activities in Universities, etc. 















































No. of Total Wo. of Total Expenses 
univer- |Wo. of research- | We. of outlays for j 
sities employees | related full-time in-house 
Areas, types of personnel | research- research 
organizations oe r 
people 
(¥166 (¥166 
million) million) 
Totals 2 314 583 467 294 076 222 006 60 809 25 763 |" 
Natural sciences 802 358 228 197 091 145 891 38 406 15 660 
Physics 110 25 905 20 298 14 272 3 155 2 308 
Engineering 336 80 050 51 076 37 673 9 224 5 665 
Agriculture 86 17 584 12 436 8 924 1 927 1 150 
Health care 270 234 689 113 281 85 022 24 100 6 537 
? | 
Runapitice one 959] 13458 $8928 45338) 14308) 6171 
‘S | Literature 329 61 497 25 191 20 235 5 655 2 507 
ae 105] 14 286 6 114 5 249 1 572 aT 
* | Economics 339| 42 181 18 898° «14-158 § 194] ©2137 
Other humanities 186 16 617 8 065 5 696 1 887 816 
and social 
sciences 
Other 553 90 658 38 057 30 TTT 8 095 3 931 
Home economics 206 26 515 10 233 8 290 2 365 1 066 
Education 181 21 105 14 577 12 065 2 184 1 447 
Other 166 33 038 13 247 10 422 2 946 1 418 
S 
‘3 | National 
gee sas 682) 212542 134090» 102 040] 19.328] 10 777 
rr 
“ 
| Prefectural, 164] 37445 «1966314 (264 4 578 1 384 
municipal 
‘S | universities 
S| Private 1468} 333.480 140323 105722| 36904] 13 602 
— | universities 
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Self- Research | Expenses | Expenses | Expenses 
borne expenses | for for for 
Personnel! Raw Expenses | Other research | received | fundin in-house | in-house 
expenses | materials| for pur-| expenses | expenses outside | research |research 
expenses shesine research | per er 
tangible research |full-time 
fixed organi- |researcher 
ate ee | yee | oe | 
million)| million)| million) | (¥18,008)| (¥18, 608) 
17 299 1 557 3 280 3 627} 23 465 2 505 39} 111 335 1 160 
9 567 1 419 2 313 2 362; 14 022 1 174 31] 195 267 1 073 
1 120 199 4iT 512 2 126 194 3} 209 837 1 617 
3 404 365 1 034 861 5 129 581 10} 168 602 1 504 
74] 75 182 152 1 062 103 3; 133 687 1 288 
4 301 780 620 836 5 705 896 16| 242 128 769 
4 720 47 542 862 5 730 482 2} 64 351 1 361 
1 977 20 206 304 2 318 206 0; 16 194 1 239 
551 . 58 98 662 52 0; 67 718 1 355 
1 620 15 195 307 1 992 157 0} 63 047 1 510 
572 8 83 154 758 66 1; 43 878 1 433 
3 012 91 425 403 3 713 249 6; Ti 088 1 277 
184 29 146 108 970 105 0; 51 768 1 286 
1 175 29 88 155 1 399 58 6; 79 928 1 199 
1 054 33 191 140 1 344 85 1 85 423 1 36) 
6 700 854 1 442 1 781 9 RIT 1 071 34| 158 O17 1 056 
1 021 50 153 160 1 331 55 0; 84 408 972 
9 578 653 1 684 1686} 12 318 1 380 5} 92 655 1 287 
- END - 
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calling (703) 487-4630. Subscription rates will be 





appointed foreign dealers New subscribers should 
expect a 30-day delay in receipt of the first issue 


US. Government offices may obtain subscrip- 
tions to the DAILY REPORTs or JPRS publications 
(hardcover or microfiche) at no charge through their 
sponsoring organizations. For additional information 
or assistance, call FBIS, (202) 338-6735,or write 
to PO Box 2604, Washington, OC 20013 
Department of Defense consumers are required to 
submit requests through appropriate command val- 
idation channels to DIA, RTS-2C, Washington, D C 
20301 (Telephone (202) 373-3771, Autovon 
243-3771 ) 


Back issues or single copies of the DAILY 
REPORTs and JPRS publications are not available 
Both the DAILY REPORTs and the JPRS publications 
are on file for public reference at the Library of 
Congress and at many Federal Depository Libraries 
Reference copies may also be seen at many public 
and university libraries throughout the United 
States 
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